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PREFACE 
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CONVERSION  FACTORS,  NON-SI  TO  SI  (METRIC) 

UNITS  OF  MEASUREMENT 

Non-SI  units  of  measurement  used  in  this  report  can  be  converted 
to  SI  (metric)  units  as  follows: 


cubic  feet  0.02831685  cubic  meters 

cubic  yards  0.7645549  cubic  meters 

feet  0.3048  meters 

inches  2.54  centimeters 

miles  1.609347  kilometers 


ActtMitloa 
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COASTAL  RESPONSE  TO  A  DUAL  JETTY  SYSTEM  AT  LITTLE  RIVER  INLET. 

NORTH  AND  SOUTH  CAROLINA 


PART  I;  INTRODUCTION 


PMfRQgg 


1.  The  Waterways  Experiment  Station's  (WES)  Coastal 
Engineering  Research  Center  (CERC)  conducted  an  analysis  for  the 
U.S.  Army  Engineer  District,  Charleston  (SAC)  of  the  monitoring 
data  collected  at  Little  River  Inlet,  North  and  South  Carolina 
from  1979  to  1989.  The  objectives  of  this  analysis  were  to 
summarize  Initial  beach  and  nearshore  response  to  the  Little 
River  Inlet  navigation  project,  and  assist  SAC  in  developing 
dredged  material  management  plans.  Additionally,  the  option  of 
opening  the  weir  section  of  either  jetty  was  evaluated,  and 
recommendations  made  on  continued  project  monitoring. 

Background 

2.  Little  River  Inlet  is  located  on  the  Atlantic  Ocean 
along  the  North  Carolina-South  Carolina  border,  approximately 
23  miles*  northeast  of  Myrtle  Beach,  South  Carolina  (Figure  1) . 
The  inlet  is  the  ocean  entrance  to  the  towns  of  Little  River  and 
Calabash,  the  Atlantic  Intracoastal  Waterway  (AIWW) ,  and  several 
tidal  streams.  The  back  bay  serves  as  a  safe  coastal  harbor  for 
many  private,  recreational,  and  coBunerclal  fishing  boats  (US  Army 
Corps  of  Engineers  1977) .  Little  River  Inlet  is  the  only  ocean 
outlet  from  the  AIWW  between  Shallotte  Inlet,  NC  and  Georgetown, 
SC,  a  distance  of  68  miles. 


*A  table  of  factors  for  converting  non-SI  units  of  measurement  to 
SI  (metric)  units  is  presented  on  page  3. 
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3.  The  inlet  is  part  of  the  "Grand  Strand,"  an  area  along 
South  Carolina's  northeastern  shore  consisting  of  60  miles  of 
resort  beaches.  Bird  Island,  an  undeveloped  privately-owned  area 
lies  to  the  northeast  of  the  inlet.  To  the  southwest  is  Waties 
Island,  also  privately  owned  and  undeveloped. 

4.  Historical  reviews  of  Little  River  Inlet  are  provided  in 
Seabergh  and  Lane  (1977)  and  Anders  et  al.  (1990) .  The  first 
survey  of  the  area  in  1735  noted  that  the  inlet  was  just  inside 
the  South  Carolina  State  line  (U.S.  Army  Engineer  District, 
Charleston  1971) .  Figure  2  indicates  that  the  inlet  remained 
relatively  close  to  the  State  border  (Seabergh  and  Lane  1977). 

The  farthest  known  distance  from  the  border  was  almost  one  mile 
west  in  1873  (Figure  2) .  Subsecjuent  shoreline  configurations 
show  an  easterly  migration  of  the  inlet,  and  a  post-1942  widening 
of  the  inlet.  This  increase  in  width  may  be  due  to  a  larger  ebb 
tidal  prism  caused  by  the  opening  of  the  AIWW  in  the  late  1930 's 
(Seabergh  and  Lane  1977) .  Dynamic  changes  in  the  position  of  the 
main  ebb  channel  and  inlet  shoals  were  historically  experienced 
within  the  inlet  opening.  Frequent  shifting  and  migration  of  the 
barred  channel  and  extensive  sand  shoals  made  the  inlet  extremely 
dangerous  for  navigation.  At  times,  controlling  depth  in  the 
inlet  was  3  ft  or  less  at  Mean  Low  Hater  (NLW) .  Due  to  the 
instability  of  the  channel,  sidecast  dredge  operations  proved 
ineffective  in  providing  safe  navigation  through  the  inlet. 

5.  Under  Section  201  of  the  Flood  Control  Act  of  1965,  a 
project  for  the  Improvement  and  stabilization  of  Little  River 
Inlet  was  authorized  by  Congress  in  1972.  Preconstruction 
planning  began  in  1974,  and  final  plans  and  specifications  were 
completed  in  1980.  Construction  of  a  dual  jetty  system  at  the 
inlet  began  in  March  1981  and  was  completed  in  July  1983. 

PhYsigal  Setting 

6.  Little  River  Inlet  is  located  within  a  geomorphic 
coastal  zone  termed  the  arcuate  strand  (Brown  1977) .  Landward, 
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Figure  2.  Historical  high  water  shorelines  and  inlet 
locations  (Seabergh  and  Lane  1977) 
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the  strand  abuts  a  mid-Pleistocene  beach  ridge  deposit  (Ward  and 
Knowles  1987) .  The  coastline  is  relatively  straight  and 
interrupted  by  few  tidal  inlets. 

7.  Tidal  inlet  morphology  along  this  portion  of  the 
Carolina  coast  is  characterized  as  mixed-energy  (Hubbard  et  al. 
1979)  trending  toward  tide  domination  (Davis  and  Hayes  1984)  . 

In  a  mixed-energy  inlet,  shoals  located  near  the  throat  are 
separated  by  channels  of  variable  depth.  Prior  to  stabilization, 
the  shoals  at  Little  River  Inlet  were  located  slightly  seaward  of 
the  inlet  throat. 

8.  The  mean  tidal  range  for  this  region  is  5.0  ft.  This 
range  lies  within  the  overlap  between  the  upper  end  of  the 
microtidal  envelope  and  the  beginning  of  the  mesotidal  range 
(Davies  1964).  The  average  significant  wave  height  for  the 
vicinity  is  approximately  1.8  ft  (Jensen  1983).  Little  River 
Inlet  is  somewhat  protected  from  waves  generated  from  the 
northeast  by  the  Frying  Pan  Shoals  at  Cape  Fear,  NC. 

9.  Little  River  Inlet  is  connected  with  a  marsh  area  and 
the  AIWW,  which  in  turn  is  joined  to  the  Waccamaw  River.  Fresh 
water  inflow  from  this  source  averages  1,200  cu  ft  per  second,  or 
53.6  million  cu  ft  per  tidal  cycle.  The  total  pre-project  tidal 
prism  was  505  million  cu  ft  (Seabergh  and  Lane  1977) . 

Project  Description 

10.  The  authorized  stabilization  project  provides  for  an 
entrance  channel  12-ft  deep,  3,200-ft  long,  and  300-ft  wide 
across  the  ocean  bar,  and  an  inner  channel,  10-ft  deep,  9,050-ft 
long,  and  90-ft  wide  from  the  entrance  channel  to  the  AIWW.  The 
channel  is  stabilized  by  two  jetties,  with  sand  transition  dikes 
connecting  the  structures  to  the  shore.  A  low  weir  section  was 
built  into  each  jetty,  and  then  subsequently  covered  with  armor 
stone  (Figure  3). 

11.  Optimum  design  of  the  navigation  project  was  determined 
through  the  use  of  a  fixed-bed  hydraulic  model  study  (Seabergh 
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Figure  3.  Little  River  Inlet  navigation  project 

and  vicinity 
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and  Lane  1977) .  This  study  examined  alignment,  length  and 
spacing  of  the  jetties,  weir  sections,  current  patterns  and 
magnitudes,  sediment  movement  patterns,  effects  on  the  tidal 
prism,  and  effects  on  bay  salinities. 

12.  The  two  jetties  are  of  typical  quarrystone,  rubble- 
mound  construction.  Seven  various  sizes  of  stone  weighing 
between  2.5  pounds  and  8  tons  were  used  to  construct  the  jetties. 
The  east  jetty  is  approximately  3,300-ft  long,  and  the  west  jetty 
is  approximately  3,800-ft  long.  Both  jetties  include  a  sand  dike 
to  anchor  the  structure  to  the  shore,  a  weir,  and  a  sand-tight 
section  joining  the  weir  to  the  sand  dike. 

13.  The  hydraulic  model  study  determined  that  a  1,300-ft 
weir  section  at  elevation  +2.4  ft  MLW  backed  by  deposition  basins 
would  be  the  most  feasible  plan  for  both  jetties.  As 
constructed,  this  1,300-ft  section  was  divided  into  a  650-ft 
sand-tight  section  connected  to  the  shore  and  a  650-ft  weir,  in 
order  to  provide  more  control  of  sand  overtopping  the  weir. 
However,  the  weirs  were  subsequently  covered  with  armor  units  to 
an  elevation  of  +8  ft  MLW.  The  deposition  basins  were  never 
dredged. 


Construction  and  Dredging  History 

14.  The  first  stone  was  placed  on  the  east  jetty  28  July 
1981  and  the  last  one  was  set  on  8  June  1982.  Initial  dredging 
of  the  entrance  channel  to  a  300-ft  width  and  12-ft  depth  was 
performed  between  June  and  July  1982.  This  dredging  effort 
removed  513,000  cu  yds  of  material  from  the  channel,  which  was 
subsequently  used  to  construct  the  west  sand  dike.  Upon 
completion  of  the  east  jetty,  construction  equipment  was 
mobilized  to  Waties  Island.  Stone  placement  for  the  west  jetty 
began  in  June  1982  and  finished  in  early  June  1983. 

15.  Little  River  Inlet  has  been  dredged  only  one  time  since 
the  initial  dredging  of  the  channel.  This  dredging  effort  was 
accomplished  between  December  1983  and  February  1984.  The  total 
volume  removed  from  the  entrance  and  inner  channels  was 
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264,000  cu  yds.  Most  of  this  material  was  placed  adjacent  to  the 
inner  side  of  the  west  jetty  due  to  migration  of  the  channel 
towards  the  jetty. 


Monitoring  Program 

16.  The  SAC  began  collecting  pre-project  baseline  data  at 
the  Little  River  Inlet  project  in  1979.  A  formal  monitoring 
program  was  initiated  by  SAC  and  CERC  in  1981.  The  primary 
objectives  of  this  program  were  to  evaluate  the  performance  of 
the  jetty  system  and  document  its  effects  on  adjacent  shorelines. 

17.  The  first  phase  of  the  formal  monitoring  program  began 
in  March  1981  and  continued  through  February  1986.  A  reduced 
monitoring  effort  will  continue  through  1991.  The  two  phases  are 
summarized  below. 

Phase  I 

18.  Phase  I  of  the  monitoring  program  consisted  of: 

a.  Beach  profiles  (quarterly,  58  lines  through  October 
1983,  then  48  lines) 

b.  Inlet  hydrographic  surveys  (quarterly) 

£.  Aerial  photography  of  shoreline  (monthly  during  and 
one  year  after  construction,  then  quarterly) 

d.  Structural  surveys  (quarterly) 

e.  Site  inspections  (annual,  by  SAC/CERC  personnel) 

f .  Littoral  Environment  Observations  (LEO)  (three 
sites  daily) 

Phase  II 

19.  The  reduced  monitoring  program  consisted  of: 

a.  Beach  profiles  (semi-annual,  48  lines) 

b.  Inlet  hydrographic  surveys  (semi-annual) 

£.  Aerial  photography  of  shoreline  (semi-annual) 

g.  Structural  surveys  (annual) 

£.  Site  Inspections  (annual,  SAC/CERC  personnel) 

£.  Littoral  Environment  Observations  (LEO)  (three 
sites  dally) 
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PART  II:  DATA  ANALYSIS  METHODS  AND  RESULTS 

20.  The  CERC  has  analyzed  monitoring  data  collected  at 
Little  River  Inlet  between  1979  and  1989.  This  chapter  briefly 
describes  the  data  and  the  analysis  methods  used  in  this 
investigation.  Due  to  the  large  volume  of  data,  most  results  are 
presented  in  separate  appendices.  Limitations  of  the  data  and 
results  are  discussed  in  each  of  the  respective  appendices. 

Beach  Profile  and  Inlet  Hydrographic  Data 

21.  Beach  surveys  were  taken  along  58  profile  lines  until 
October  1983,  and  48  lines  for  the  remainder  of  the  program.  The 
profile  lines  are  spaced  at  200“ft  intervals  to  approximately 
3500  ft  from  the  channel  centerline  on  either  side  of  the  inlet 
(Figure  4) .  From  there,  profiles  are  spaced  at  500-ft  intervals 
for  a  short  distance,  and  then  1000-ft  intervals  to  a  distance  of 
about  2.6  miles  from  the  channel  centerline.  Coverage  continues 
with  5000-ft  spacing  east  to  Tubbs  Inlet,  and  west  across  Hog 
Inlet  to  North  Myrtle  Beach.  Starting  locations  and  alignments 
of  the  profile  lines  are  provided  in  Appendix  A  (Table  A-1) . 

22.  Profile  data  was  obtained  from  SAC  and  entered  into  the 
Interactive  Survey  Reduction  Program  (ISRP)  (Birkemeier  1984).  A 
description  of  ISRP,  the  techniques  used  to  analyze  the  data,  and 
the  plotted  results  are  presented  in  Appendix  A. 

23.  Hurricane  Hugo  made  landfall  on  September  21,  1989, 
just  north  of  Charleston,  SC.  Post-Hugo  profile  data  (December 
1989)  at  Little  River  Inlet  was  plotted  separately  since  the  data 
represents  profile  changes  during  an  extreme  event.  Comparison 
plots  were  made  using  surveys  from  1988  (Appendix  B) . 

24.  Also  computed  from  the  profile  data  were  estimations  of 
MLW  and  Mean  High  Water  (MHW)  shoreline  change  (Appendix  C)  and 
calculations  of  above  datum  volume  changes  (Appendix  D) . 

25.  The  ISRP  beach  profile  and  inlet  hydrographic  survey 
data  for  specified  dates  were  input  into  Radian  Corporation’s 
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Contour  Plotting  System  (CPS-3) .  Bathymetric  contour  maps  were 
then  generated  for  annual  spring/summer  surveys  between  April  1981 
and  July  1988  (Appendix  E) . 

26.  Shoal  and  fillet  volumes  were  then  computed  from  the 
bathymetric  maps  using  CPS-3.  Five  voltime  polygons  were  designated 
covering  the  fillets  to  the  west  and  east  of  the  jetties,  a  central 
ebb  shoal  area,  and  the  shoal  areas  on  the  inner  side  of  each  jetty 
(Figure  5) .  Table  1  and  Figures  6  and  7  show  the  results  for  each 
volumetric  determination.  Additional  volume  computations  were  made 
for  the  shoal  on  the  inner  side  of  the  east  jetty  (polygon  denoted 
East  Inside)  to  determine  potential  sources  of  the  shoal's  growth. 

Temporal  changes  in  the  shoal  size  were  correlated  to  changes  in 
other  inlet  sand  bodies  that  may  be  sources  of  sediment  supply. 

Historical  Shoreline  Change  Maps 

27.  Maps  delineating  the  shoreline  at  various  points  in 
time  (1873,  1924/26,  1933,  1962/63,  1969/70,  and  1983)  were 
prepared  by  the  National  Oceanic  and  Atmospheric  Administration 
(NOAA) ,  National  Ocean  Service  (NOS) ,  and  the  South  Carolina 
Division  of  Research  and  Statistical  Services  (DRSS) .  These  maps 
were  then  used  by  Anders  et.  al  (1990)  to  analyze  changes  in 
shoreline  position  along  the  South  Carolina  coast  over  the  past 
150  years. 

28.  A  brief  review  was  made  of  relative  historical 
information  found  in  Anders  et  al.  (1990) .  Shoreline  change 
measurements  were  made  for  map  transects  corresponding  to  ISRP 
Lines  49  through  53  (see  Figure  4) ,  a  suspected  erosional  area  on 
the  western  end  of  Waties  Island.  These  ISRP  profile  lines 
correspond  to  survey  Stations  81-t-OOH  to  Stations  121t00W, 
respectively.  In  order  to  avoid  potential  scale  distortions, 
measurements  were  made  on  the  original  mylars,  and  not  on  the 
maps  published  with  Anders,  et  al.  (1990) . 

29.  Shoreline  positions  along  the  transects  were  digitized 

using  a  CALCOMP  9000  system,  and  shoreline  changes  between  | 

I 
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Figure  5.  Polygons  used  In  shoal  and  fillet  volume 

calculations 
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Figure  6.  Ebb  shoal  and  fillet  polygon  volumes 
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Figure  7.  Inner  shoal  polygon  volumes 


historical  dates  were  computed.  This  process  was  repeated 
several  times  to  improve  quantitative  accuracy.  Table  2  and 
Figure  8  provide  historical  shoreline  change  analysis  results. 

Aerial  Photography 

30.  Aerial  photography,  at  a  scale  of  1  in.  *  400  ft,  of 
Little  River  Inlet  and  the  adjacent  shorelines  was  collected 
monthly  during  and  for  one  year  after  construction.  Aerials  were 
then  taken  quarterly  for  the  remainder  of  the  first  phase  of  the 
monitoring  program. 

31.  Mosaics  of  the  spring  photography  from  1979  to  1988 
were  constructed  (Figures  9a  through  9j).  Shoreline  change 
measurements  from  both  the  full-size  photographs  and  the  mosaics 
were  limited  to  qualitative  analyses,  since  discrepancies  within 
the  photography  prevented  confident  quantitative  comparison  of 
the  shorelines. 

32.  Aerial  photography  of  Hog  Inlet  was  visually  examined 
relative  to  changes  on  the  western  end  of  Waties  Island.  The 
inlet  has  historically  demonstrated  significant  shoreline  changes 
on  this  portion  of  Waties  Island  (Anders  et  al.  1990).  The 
position  of  the  inlet  thalweg  and  volume  of  material  contained  in 
the  ebb  shoals  were  qualitatively  evaluated  in  relation  to  the 
beach  profile  data  collected  for  this  area. 

Wave  Refraction  Analysis 

33.  A  pre-  and  post-project  refraction  analysis  was 
conducted  using  the  numerical  model  RCPWAVE  (Ebersole  et  al. 

1986) .  The  primary  objectives  of  this  analysis  were  to  examine 
the  wave  climate  in  the  Inlet's  vicinity  and  evaluate  longshore 
transport  trends,  for  both  pre-  and  post- jetty  conditions. 

34.  The  Wave  Information  Study  (WIS)  conducted  a  20-yr  wave 
hindcast  study  for  the  Atlantic  coastlines  (Jensen  1983) .  Phase 
III  WIS  data  from  station  A3108,  Sunset  Beach,  was  used  along 
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(Taken  from  Mylars  used  for  NOS/CERC/DRSS  naps) 


c. 


with  bathymetric  data  from  1981  (pre-project),  1985,  and  1988.  A 
summary  of  the  methods  used  to  run  RCPWAVE  is  given  in 
Appendix  F.  Potential  longshore  transport  computations  were  then 
based  on  equations  found  in  the  Shore  Protection  Manual  (1984) . 
The  methodology  used  to  calculate  sediment  transport,  along  with 
plots  of  annual  and  monthly  sediment  transport  trends  for  1981, 
1985,  and  1988,  are  also  located  in  Appendix  F. 

35.  The  grid  used  for  Little  River  Inlet  covers  an  area  5.7 
miles  alongshore  and  1.2  miles  offshore  (Figure  10) .  The  grid  is 
dimensioned  into  200  cells  (150  ft  wide)  along  the  coast  (grid 
lines  i=l  to  201,  numbered  from  west  to  east)  by  154  cells  (75  ft 
wide)  (grid  lines  j=l  to  155,  numbered  from  shore  seaward) .  The 
jetties  are  located  approximately  between  grid  nodes  i=94  and 
i=l02. 

36.  The  procedure  used  to  calculate  longshore  transport  in 
this  analysis  is  considered  more  qualitative  than  quantitative. 
Due  to  the  assumptions  and  limitations  of  the  numerical  model  and 
methods  used,  results  should  be  examined  as  a  transport  potential 
or  trend  over  a  range  of  cells.  The  jetties  and  local  bathymetry 
in  the  vicinity  of  the  inlets  are  not  well  interpreted  by  the 
model.  Transport  values  in  the  immediate  vicinity  of  these  areas 
should  be  disregarded. 


LEO  Data 

37.  The  LEO  program  was  established  by  CERC  to  provide  a 
means  of  daily  monitoring  of  wave  climate  in  a  particular  coastal 
region  (Schneider  1981) .  Visual  observations  recorded  for 
parameters  such  as  breaking  wave  height,  angle  of  wave  approach, 
wave  period,  current  direction  and  speed,  and  wind  information. 

38.  LEO  data  was  recorded  almost  daily  by  observers  at 
three  locations;  Ocean  Isle  Beach,  NC,  Sunset  Beach,  NC,  and 
Cherry  Grove  Beach,  SC  (Figure  11) .  Since  access  to  both 
adjacent  shorelines  is  difficult  or  restrictive,  it  was 


31 


Figure  11.  Littoral  Environment  Observation  (LEO) 
sites  in  the  vicinity  of  Little  River  Inlet 

33 


impossible  to  establish  a  LEO  site  in  the  immediate  vicinity  of 
the  inlet. 

39.  The  CERC  utilizes  specially  developed  computer  programs 
to  analyze  LEO  data  and  compute  statistics  of  various  coastal 
parameters.  LEO  data  summaries  for  the  stations  in  the  vicinity 
of  Little  River  Inlet  are  presented  in  Appendix  G.  Included  in 
these  summaries  are  calculations  of  longshore  transport  using  two 
different  methods;  however,  these  values  are  considered  only 
qualitative  estimates  of  transport  trends  at  the  LEO  site 
(Schneider  and  Weggel  1980) .  The  LEO  data  analyzed  in  this 
report  were  examined  comparatively  to  support  other  data  results. 
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PART  III:  SUMMARY  OF  RESULTS  AND  DISCUSSION 


Longshore  Transport  Trends 

40.  Historically,  the  direction  of  longshore  transport  in 
the  vicinity  of  Little  River  Inlet  has  been  highly  variable 
making  it  difficult  to  define  a  dominant  trend.  Sediment 
transport  rates  and  directions  appear  to  vary  both  spatially  and 
temporally  in  the  vicinity  of  Little  River  Inlet.  Local 
bathymetry  and  shoreline  angle  controlled  drift  reversals  are 
common  along  the  South  Carolina  coast;  especially  in  the  vicinity 
of  tidal  inlets. 

41.  A  pre-project  survey  report  (US  Army  Corps  of  Engineers 
1977)  estimated  a  gross  transport  rate  of  300,000  cu  yd/yr  with 
both  northeastward  and  southwestward  moving  drift  balanced  at 
150,000  cu  yd/yr.  This  estimation  was  based  on  maintenance 
dredging  records  at  sites  such  as  Georgetown  Harbor,  SC  and 
Masonboro  Inlet,  NC. 

42.  Longshore  transport  estimations  made  during  project 
design  concluded  a  gross  transport  rate  of  300,000  cu  yd/yr  with 
a  net  transport  of  100,000  cu  yd/yr  to  the  west  (US  Army  Corps  of 
Engineers  1977).  This  estimate  was  based  on  the  geomorphology 
and  historical  evolution  of  the  inlet,  and  on  calculations  made 
using  wave  data  and  visual  observations  at  Holden  Beach,  NC,  a 
site  located  approximately  15  miles  to  the  northeast  of  Little 
River  Inlet.  Although  this  was  the  best  available  data  at  the 
time,  these  calculations  are  based  on  limited  assumptions.  In 
addition.  Mad,  Tubbs,  and  Shallotte  Inlets  are  located  between 
Holden  Beach  and  Little  River  Inlet,  and  probably  affect  the 
local  calculated  longshore  transport  rates  significantly. 

43.  Pre-project  longshore  transport  analyses  for  Little 
River  Inlet  were  also  conducted  in  1979  and  1980  at  the  Waterways 
Experiment  Station  for  the  US  Army  Engineer  Division,  South 
Atlantic.  Based  on  hlndcast  wave  climatology  for  three  years 

(US  Army  Engineer  Waterways  Experiment  Station,  unpublished)  and 
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preliminary  Wave  Information  Study  data  (Corson  and  Resio, 
unpublished) ,  both  analyses  showed  this  to  be  an  area  with 
extremely  variable  transport;  but,  with  a  slight  net  transport  to 
the  northeast.  An  additional  analysis  conducted  by  CERC  in  1984 
(Pope,  unpublished)  using  WIS  data  (Jensen  1983),  also  concluded 
a  net  northeasterly  transport  for  Phase  III  stations  A3 108 
(Sunset  Beach,  NC) ,  A3109  (Crescent  Beach,  SC),  and  A3110  (Myrtle 
Beach,  SC) . 

44.  Due  to  inconsistent  longshore  transport  information, 
the  RCPWAVE  analysis  presented  in  Appendix  F  was  conducted  to 
specifically  examine  transport  trends  for  the  pre-  and  post¬ 
project  conditions.  Determination  of  longshore  transport  trends 
assisted  with  the  examination  of  beach  and  nearshore  response  to 
the  project,  and  in  the  evaluation  of  the  weirs  of  both  jetties. 

45.  Pre-project  RCPWAVE  results  show  an  overall  dominance  | 

of  longshore  sediment  transport  to  the  northeast  on  Waties  Island  | 

and  a  slightly  less  dominant  transport  to  the  northeast  on  Bird 

Island.  Transport  on  Bird  Island  is  sometimes  variable  and 

appears,  on  occasion,  to  be  opposite  to  the  dominant  trends.  | 

These  reversals  tend  to  occur  in  the  vicinity  of  Mad  and  Tubbs 

Inlets,  and  are  not  considered  representative  of  the  regional 

trend  of  longshore  sediment  transport. 

46.  Post-project  RCPWAVE  analysis  results  continue  to  show 
a  general  northeasterly  longshore  transport  trend.  Figure  12  is 
a  typical  plot  showing  this  northeasterly  transport  trend. 

Again,  transport  values  should  be  examined  as  a  qualitative 
potential  or  trend  over  a  range  of  cells.  Analysis  results  also 
indicate  that  minor  seasonal  (September-November)  reversals  to 
the  southwest  may  occur  on  occasion.  These  reversals  may  be 
caused  by  seasonal  waves  encountering  different  shoreline 
orientations  caused  by  the  growth  of  the  west  fillet  on  Waties 
Island.  Geographical  variations  such  as  a  bulge  in  the  shoreline 
or  change  in  shoreline  angle  can  cause  localized  transport 
reversals  by  transforming  the  incoming  waves. 

i 
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47.  Methodologies  used  to  quantify  longshore  sediment 
transport  have  been  inconclusive.  From  the  RCPWAVE  results, 
fillet  volumes,  LEO  summaries,  and  other  pre- jetty  analyses  of 
littoral  transport  conducted  by  WES  in  1979,  1980  and  1984,  there 
is  strong  evidence  that  longshore  transport  is  variable;  but, 
slightly  dominant  to  the  northeast.  The  collection  of  inshore, 
directional  wave  gauge  data  would  improve  longshore  transport 
information. 


Shoreline  Response 

48.  Beach  response  to  the  Little  River  Inlet  jetties  was 
examined  through  the  analysis  of  beach  profiles,  bathymetric 
contour  maps,  and  aerial  photography.  Due  to  the  large  amount  of 
data,  overall  trends  were  examined  initially.  Specific  areas 
were  then  examined  to  define  trends  in  more  detail. 

49.  It  should  be  noted  that  the  study  area  was  examined 
with  a  data  set  of  beach  profiles  spanning  over  an  8  year  period. 
In  addition  to  the  constiruction  of  a  navigation  project  within 
this  8  year  period,  the  presence  of  4  tidal  inlets  within  less 
than  7  miles  of  shoreline  (Tubbs,  Had,  Little  River  and  Hog 
Inlets) ,  makes  this  study  area  especially  vulnerable  to  cyclic 
trends  and  short-term  fluctuations.  An  estimate  of  the  long¬ 
term,  equilibrium  shoreline  and  rates  of  change  at  this  point 
would  most  likely  be  premature,  and  is  difficult  to  separate  from 
the  short-term  "noise**  and  initial  responses  due  to  jetty 
construction.  Therefore,  overall  trends  and  coastal  responses  to 
the  jetties  are  examined,  without  quantitative  rates  of  change  or 
future  extrapolations. 

Bird  Island 

50.  The  Bird  Island  shoreline  between  the  east  jetty  and 
Mad  Inlet  exhibited  an  overall  accretion  of  between  50  and  100 
ft,  and  the  profiles  appear  to  have  steepened  slightly  since 
jetty  construction.  This  section  of  shoreline  accreted  steadily 
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until  middle  to  late  1984,  and  then  either  remained  relatively 
stable  or  eroded  slightly.  This  initial  accretion  could  be  due 
to  the  attachment  of  a  portion  of  the  pre- jetty  ebb  delta, 
onshore  migration  of  the  offshore  bar  due  to  wave  sheltering  by 
the  jetties,  and/or  stabilization  of  the  east  sand  dike  area. 

The  relative  stability  of  this  shoreline  may  also  be  attributed 
to  wave  sheltering  by  the  jetties  and  the  variability  of  littoral 
transport  in  the  Bird  Island  vicinity. 

51.  The  portion  of  shoreline  between  Mad  and  Tubbs  Inlets 
appears  also  to  have  accreted  slightly,  but  is  more  variable  due 
to  its  proximity  to  both  inlets.  It  should  be  noted  that  ISRP 
Profile  Line  9  lies  immediately  to  the  west  and  Profile  Line  8 
immediately  to  the  east  of  Mad  Inlet,  accounting  for  the  often 
dramatic  changes  seen  on  these  lines. 

Waties  Island 

52.  The  shoreline  to  the  west  of  the  jetties  in  the 
vicinity  of  ISRP  profile  lines  49  through  53  has  previously  been 
identified  as  a  potential  area  of  project -related  erosion  (Figure 
13),  with  profile  line  52  experiencing  the  worst  recession.  This 
area  was  examined  in  detail. 

53.  Historical  shoreline  change  measurements  taken  along 
map  transects  corresponding  to  ISRP  lines  49  through  54  (Survey 
Stations  81+OOW  through  131'fOOH)  show  that  the  western  end  of 
Waties  Island  has  naturally  been  unstable.  Along  these  profile 
lines,  the  shoreline  has  exhibited  an  overall  erosional  trend 
since  1934  (Table  2  and  Figure  8).  According  to  Anders  et  al. 
(1990) ,  the  northeast  side  of  Hog  Inlet  (western  end  of 
Waties  Island)  experienced  1,970  ft  of  accretion  from  1873  to 
1933/34,  over  1,380  ft  of  erosion  through  1969/70,  and  then 
accreted  200  ft  from  1969/70  through  1983.  This  area  has  been 
historically  dynamic  in  nature,  experiencing  alternating  periods 
of  erosion  and  accretion,  and  has  exhibited  periodic  trapping  and 
bypassing  of  significant  quantities  of  material  via  Hog  Inlet. 


Figure  13.  Suspected  erosion  area  on  Waties  Island 
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54.  Analysis  of  the  profile  data  collected  in  the 
monitoring  program,  also  shows  a  dynamic  shoreline  on  this 
portion  of  Waties  Island.  Shoreline  changes  for  the  MLW,  +3-  and 
■<-5-ft  (MHW)  contours  were  computed  to  examine  different  portions 
of  the  profiles.  The  shoreline  does  not  show  a  consistent 
erosional  trend;  but,  appears  to  experience  alternating  periods 
of  erosion  and  accretion  (for  example,  see  Figxire  14).  Each  bar 
in  Figure  14  represents  the  MHW  shoreline  change  for  ISRP  profile 
line  52  (Station  lli-fOOW)  between  the  preceding  survey  date  and 
the  date  where  the  bar  is  plotted.  It  should  be  noted  that  the 
major  shoreline  recessions  are  experienced  during  the  fall  and 
winter  seasons.  Cumulative  shoreline  change  and  above  datum 
volume  change  plots  (Appendices  C  and  D)  for  several  of  the 
profile  lines  in  this  area  tend  to  show  a  slight  cumulative  trend 
of  erosion  from  approximately  the  winter  of  1983  through  the 
winter  of  1987  (Figure  15) .  Although  the  beach  experienced 
relative  stability  or  periodic  recovery  during  this  three  year 
period,  it  remained  in  a  net  eroded  state  relative  to  pre-winter 
1983  conditions.  The  shoreline  began  to  experience  accretion 
from  1987  through  the  last  regular  survey  date  in  1988  (the 
survey  in  1989  was  post-hurricane).  By  1988,  the  position  of  the 
shoreline  in  this  area  was  approximately  the  same  as  the  1981 
pre-project  shoreline. 

55.  Tidal  inlets  strongly  influence  the  dynamics  of 
adjacent  beaches  and  can  cause  significant  fluctuations  in  these 
shorelines  (Hayes  et  al.  1974;  Fitzgerald  et  al.  1978;  Fitzgerald 
1988) .  Often,  these  fluctuations  are  periodic  and  associated 
with  natural  inlet  bypassing  of  sediment.  As  evidenced  by  aerial 
photography  and  bar  movement  along  the  profile  lines,  the  cyclic 
trapping  and  bypassing  of  large  quantities  of  sediment  by  Hog 
Inlet,  an  unstabilized  tidal  inlet,  appears  to  be  significant  to 
the  trends  of  erosion  and  accretion  on  the  western  portion  of 
waties  Island.  This  portion  of  the  Island  appears  to  accrete 
periodically  from  the  downdrift  lobe  of  the  Hog  Inlet  ebb  delta 
welding  to  the  beach  face  (Figure  16,  also  see  Figure  9) . 


f 
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Shoreline  Change  (ft) 


Survey  Date 


Figure  16.  Aerial  photo  showing  ebb  tidal  delta  system  at 

Hog  Inlet  (February  1984) 


Ebb  tidal  deltas  represent  a  large  sand  reservoir,  and  slight 
changes  in  the  size  of  the  ebb  delta  can  greatly  affect  the  sand 
supply  to  nearby  beaches  (Fitzgerald  1988) .  From  visual 
observations  of  aerial  photography,  wave  transformations  around 
the  Hog  Inlet  shoals  appear  significant,  and  may  also  be  a  factor 
in  the  periodic  erosion  on  Waties  Island.  Wave  transformations 
due  to  the  ebb  shoal  morphology  may  create  a  divergent  nodal  zone 
downdrift  of  Hog  Inlet  on  the  western  end  of  Waties  Island 
(possibly  in  the  vicinity  of  ISRP  profile  line  52) .  Nodal  zones 
downdrift  of  inlets  have  been  observed  to  be  regions  of  beach 
erosion  (Ashley  1987;  Farrell  and  Sinton  1983;  Douglass  1991). 

56.  Based  on  an  examination  of  profile  data,  aerial 
photography,  longshore  transport  trends,  and  historical  data  from 
Anders  et  al.  (1990),  the  periodic  erosion  occurring  in  this  area 
is  more  likely  due  to  the  dynamic  morphology  of  Hog  Inlet  and 
seasonal  fluctuations,  than  due  to  effects  caused  by  the 
construction  of  the  Little  River  Inlet  jetties.  In  most  cases, 
the  greatest  beach  recession  is  observed  after  the  winter 
seasons,  with  periodic  recoveries  of  the  beach  inbetween. 
Additionally,  there  has  not  been  a  significant  increase  in 
sediment  in  the  updrift  fillet  on  Bird  Island.  If  the  jetties 
were  acting  as  a  barrier  to  sediment  supplying  the  western  end  of 
Waties  Island,  a  larger  accretion  in  the  east  fillet  would  be 
observed . 

57.  The  shoreline  reach  closest  to  the  west  jetty  (ISRP 
Lines  33  through  46)  accreted  dramatically  since  jetty 
construction.  Most  of  this  accretion  is  due  to  the  onshore 
migration  and  welding  of  the  abandoned  (pre-jetty)  ebb  tidal 
delta.  An  additional  sediment  source  for  this  area  was  the 
stabilization  of  the  west  sand  dike  area.  These  are  discussed  in 
the  following  section  on  shoal  and  fillet  volumes. 

58.  Summarizing  shoreline  change  over  the  study  area. 

Figure  17  shows  the  net  shoreline  changes  calculated  between 
April  1981  (pre- jetty)  through  July  1988.  Moving  from  left  to 
right  on  Figure  17,  the  plot  shows  accretion  Immediately  adjacent 
to  Hog  Inlet,  relatively  the  same  shoreline  position  on  the 
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Figure  17.  Mean  high  water  shoreline  change:  April  1981 

to  July  1988. 

western  end  of  Waties  Island,  and  then  a  major  accretion  in  the 
fillet  to  the  west  of  the  jetties.  East  of  the  jetties,  the 
shoreline  appears  to  have  accreted  approximately  50  to  100  ft 
overall,  with  the  exception  of  the  profile  line  at  Nad  Inlet. 

This  profile  line  showed  major  accretion,  and  is  indicative  more 
of  a  short-term  fluctuation  (shoal  migration) .  Again,  in  only  a 
7  year  time  period,  it  is  difficult  to  separate  out  the  short¬ 
term  fluctuations  and  "noise"  from  the  long-term  trends;  however, 
this  figure  gives  an  indication  of  the  initial  shoreline 
responses  experienced  since  jetty  construction.  The  cumulative 
plots  in  Appendix  C  provide  more  detailed  descriptions  of 
shoreline  changes  occurring  between  April  1981  and  July  1988. 
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Shoal  and  Fillet  Volumes 


59.  Total  volumes  of  material  in  the  fillets  and  shoals 
were  computed  utilizing  the  Contour  Plotting  System.  Two  areas 
showing  the  most  accretion  were  the  fillet  to  the  west  of  the 
jetties  (Figure  6)  and  the  inside  jetty  shoreline  of  Bird  Island, 
labeled  East  Flood  (Figure  7) . 

60.  The  landward  migration  of  the  relict  ebb  tidal  delta 
and  stabilization  of  the  downcoast  sand  dike  are  the  causes  of  a 
major  portion  of  the  accretion  in  the  west  fillet  (see  Figure  9d 
through  9j) .  Because  ebb  tidal  deltas  form  due  to  a  balance  of 
tidal  and  wave  forces,  confinement  of  flow  between  the  jetties 
causes  wave  dominance  of  the  adjacent  pre- jetty  ebb  tidal  delta. 
Landward  bar  migration  occurs  due  to  wave  induced  sediment 
transport.  This  response  of  the  ebb  tidal  delta  has  been 
observed  at  other  southeast  inlets,  and  is  discussed  in  Hansen 
and  Knowles  (1988)  and  Pope  (1991) . 

61.  By  1985,  a  portion  of  the  abandoned  ebb  delta  which  had 
been  trapped  between  the  jetties  during  construction,  had  welded 
onto  the  western  portion  of  Bird  Island  inside  of  the  jetties 
(polygon  denoted  East  Inside) .  This  extent  of  this  sand  shoal 
began  to  significantly  increase  from  1987  to  1989.  This  shoal  is 
probably  receiving  some  sediment  deposits  from  the  channel 
eroding  material  off  of  the  centrally  located  flood  delta. 
Additionally,  although  the  jetties  have  been  sand-tightened,  a 
small  portion  of  this  increase  may  be  due  to  sediment  passing 
through  or  over  the  jetties.  Supplementary  volumes  were  computed 
for  this  area  in  an  attempt  to  determine  the  sources  of  this 
growth,  and  show  that  the  major  volumetric  Increase  is  due  to  the 
attachment  and  molding  by  waves  of  the  old  ebb  shoal  onto  this 
portion  of  Bird  Island.  During  a  field  investigation  in  May 
1991,  this  shoal  had  developed  a  significant  scarp  and  appeared 
to  be  experiencing  erosion  due  to  currents  and  tidal  flow. 

62.  The  dominant  direction  of  littoral  drift  is  to  the 
northeast.  With  the  frequent  drift  reversals,  there  still  does 
not  appear  to  be  a  significant  building  up  the  east  fillet.  If 
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the  jetties  were  acting  as  a  barrier  to  sediment  supplying  the 
western  end  of  Waties  Island,  a  larger  accretion  in  the  east 
fillet  and  along  would  be  observed.  Aerial  photography  and 
supplementary  volume  calculations  indicate  that  the  buildup  of 
the  inner  shoal  within  the  jetties  is  mostly  due  to  migration  and 
attachment  of  a  portion  of  the  abandoned  ebb  shoal.  Some  of  this 
accretion  may  be  due  to  wind-blown  sand  or  sand  passing  from  the 
east  fillet  through  the  east  jetty;  however,  this  amount  is  not 
significant  enough  to  be  the  major  source  of  sediment  for  the 
inside  shoal. 

63.  Examination  of  volume  calculations  and  hydrographic 
surveys  shows  that  the  ebb  tidal  delta  appears  to  be  slowly  re¬ 
building  off  of  the  tip  of  the  east  jetty.  This  shoal  is  not 
yet  apparent  in  the  aerial  photography,  and  ranges  in  depth 
between  8-  to  12-ft  below  MLW. 

Jetty  Scour  and  Channel  Migration 

64.  Sin^e  the  jetties  were  constructed,  the  channel  has 
meandered  and  migrated  relative  to  the  constructed  project 
channel.  Scour  holes  have  formed  along  the  west  jetty  and  at  the 
east  jetty  tip  (Figure  18) ,  possibly  due  to  the  migrating 
channel.  The  scour  hole  along  the  west  jetty  has  been  documented 
to  run  within  50  ft  of  the  toe  of  the  structure  to  a  depth  of 

25  ft  MLW  for  approximately  2,000  ft  (US  Army  Engineer  District, 
Charleston  1990) .  The  scour  hole  at  the  tip  of  the  east  jetty  is 
also  approximately  20  to  25  ft  deep.  Comparison  of  bathymetric 
contour  maps  (Appendix  E)  shows  that  these  scour  holes  began  to 
develop  just  after  construction  was  completed.  A  deep  area  on 
the  order  of  25  to  30  ft  also  exists  further  back  in  the  inlet 
throat  near  the  shoal  on  the  inner  side  of  the  east  jetty.  This 
scour  could  possibly  be  the  relict  inlet  gorge  or  due  to  the 
confluence  of  the  two  bifurcating  channels  that  feed  the  inlet 
(Kjerve  et  al.  1979). 

65.  The  SAC  is  monitoring  the  erosion  and  slope  steepening 
at  these  scour  locations  in  order  to  evaluate  the  condition  of 
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and  potential  risk  to  the  structures.  A  stability  analysis  was 
completed  for  the  west  jetty  in  February  1990.  The  results 
indicated  an  average  existing  slope  of  1  vertical  on  2.5 
horizontal,  with  a  computed  factor  of  safety  of  1.7.  The 
required  factor  of  safety  is  1.5;  corresponding  to  a  minimum 
acceptable  slope  of  1  vertical  on  2  horizontal.  If  increased 
erosion  towards  the  jetty  occurs,  remedial  measures  will  be 
required  to  insure  the  integrity  of  the  jetty  structures  (US  Airmy 
Corps  of  Engineers  1990) . 
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PAST  IV:  RECOMMENDATIONS 


Dredged  Material  Disposal  Potions 

66.  The  primary  objectives  of  this  analysis  were  to 
siimmarize  beach  and  nearshore  response  to  the  Little  River  Inlet 
navigation  project  and  assist  SAC  in  developing  disposal  plans 
for  maintenance  material  to  be  dredged  from  Little  River  Inlet. 

67.  From  the  most  recent  channel  svtrveys,  adequate 
navigable  depths  exist  in  the  inlet;  however  the  channel  has 
migrated  significantly.  Based  on  depth  alone,  there  does  not 
appear  to  be  a  critical  need  for  dredging  operations  within  the 
inlet.  If  dredging  of  the  inlet  does  proceed,  several 
alternatives  are  available  for  disposal  of  the  dredged  material. 

a.  Beach  nourishment  for  western  portion  of  Waties 

Island  aSRP  Lines  49  to  53  corresponding  to  survey 
stations  Sl-fOO  to  121-t-oo  West^ .  This  analysis 
determined  that  the  periodic  erosion  occiurring  at 
this  section  of  shoreline  was  primarily  caused  by 
frequent  trapping  and  bypassing  of  material  by  Hog 
Inlet  and  seasonal  fluctuations.  Placement  of 
dredged  material  in  this  area  is  not  an  efficient 
method  for  disposal.  Due  to  the  dynamic  nature  of 
the  area,  the  longevity  and  stability  of  the 
nourishment  is  at  high  risk.  Due  to  the  dominant 
northeasterly  transport  trend,  this  material  may 
shift  downdrift  into  the  west  fillet  and  may 
ultimately  reenter  the  Little  River  Inlet  channel. 
Also,  dredging  costs  would  be  excessive  since  this 
area  is  approximately  2  miles  to  the  west  of  the 
channel. 

h-  Placement  of  material  directly  to  the  east  Of  the 
jetties  on  Bird  Island.  Although  the  direction  of 
longshore  transport  in  the  study  area  is  variable, 
it  is  slightly  dominant  to  the  northeast.  However, 
the  east  fillet  section  of  the  Bird  Island 
shoreline  has  in  fact  showed  a  net  accretion  over 
the  entire  monitoring  period,  therefore  bypassing 
of  the  material  or  disposal  of  dredged  material  in 
this  area  does  not  appear  to  be  necessary. 
Additionally,  adding  a  significant  quantity  of 
naterial  to  this  section  of  shoreline  may  effect 
the  natural  processes  at  Mad  Inlet. 

£.  Placement  of  material  in  the  scour  hole  at  the  east 
jetty  tip  and  along  the  inner  side  of  thewest 
jetty.  The  SAC  performed  a  similar  operation  after 
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the  Deceaber  1983  dredging  of  the  Little  River 
Inlet  channel;  however,  the  aaterlal  did  not  remain 
In  the  scour  hole  for  very  long.  This  option  would 
be  a  temporary  solution  to  the  scour  hole  problem; 
but,  would  not  have  great  longevity  and  could  cause 
problems  with  shoaling  In  the  channel. 

d-  A  redirection  or  modulation  of  flow  through  the 

channel .  The  deep  area  that  exists  adjacent  to  the 
Inside  jetty  shoreline  of  Bird  Island  could 
possibly  be  a  factor  In  the  channel  meandering  In 
that  direction,  and  then  swinging  back  along  the 
west  jetty.  Several  alternatives  may  exist  for 
using  the  dredged  material  In  an  attempt  to 
redirect  the  chsmnel  and  alleviate  scour  along  the 
west  jetty.  Measurement  of  currents  within  the 
inlet  system  was  conducted  In  May  1991,  and 
analysis  of  this  data  would  be  regulred  before  this 
alternative  could  be  fully  defined.  Inlet 
hydrodynsoiics  may  be  used  to  evaluate  a  more  stable 
position  for  the  channel. 

£•  Stockpiling  of  the  material.  The  dredged  material 
can  be  stored  In  the  sand  dike  areas  for  future 
use. 

68.  Stockpiling  the  material  inside  the  jetties  on  the  west 
side  of  the  Inlet  (In  the  sand  dike  area)  is  the  recommended 
disposal  alternative.  This  analysis  has  concluded  that  there  is 
no  immediate  need  for  beach  nourishment  due  to  project -related 
erosion.  Since  a  hydraulic  pipeline  dredge  will  be  used  for  this 
operation,  material  can  easily  be  pumped  into  this  area  and 
stored  for  future  use  if  it  should  ever  be  required.  The 
potential  effects  of  a  dredging  operation  on  the  inlet  system's 
stability  Is  further  justification  to  stockpile  the  sand  and 
continue  monitoring  the  project.  This  aspect  is  under  additional 
Investigation  in  Phase  II  of  this  analysis. 


Continued  Monitoring  Efforts 

69.  Additionally,  this  analysis  examined  if  any  action 
should  be  taken  to  open  the  weir  sections  of  either  jetty.  Due 
to  the  relative  balance  in  the  fillet  and  shoal  system,  there  do 
not  appear  to  be  any  apparent  benefits  from  uncovering  either  of 
the  weirs  at  this  time. 
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70.  Continued  monitoring  of  the  project  at  a  minimiuB  level 
is  recommended  to  better  define  the  long-term  equilibrium 
response  to  the  jetty  construction.  Monitoring  should  include 
annual  beach  profiles,  annual  aerial  photography  coinciding  with 
the  beach  surveys,  and  periodic  structural  Inspections  and 
hydrographic  sturveys  of  the  inlet.  Continuation  of  the  LEO 
program  at  the  three  sites  in  the  vicinity  of  Little  River  Inlet 
is  not  recommended.  Ten  years  of  LEO  data  have  already  been 
collected,  providing  an  adequate  database  for  this  type  of 
information. 

71.  In  addition  to  routine  project  monitoring,  the 
collection  of  wave  gage  data  would  improve  the  accuracy  of 
longshore  transport  Information.  Tidal  current  monitoring  and 
delineation  of  the  inlet  hydrodynamics  will  aid  in  defining  the 
dynamics  of  the  channel  migration  and  scour  problem. 

Continued  Analysis 

72.  Subsequent  discussions  between  SAC,  CERC,  and  U.S.  Army 
Engineer,  South  Atlantic  Division  representatives  have  indicated 
that  the  channel  migration  and  jetty  scour  problems  are  important 
project  concerns  relative  to  dredging  and  nourishment  operations. 
Additional  analyses  of  the  post-jetty  thalweg  evolution  and 
stability,  relative  inlet  hydrodynamics,  and  jetty  scour  have 
been  recommended  and  approved  by  SAC. 

73.  Phase  II  of  this  analysis  is  to  perform  a 
reconnaissance  level  review  of  the  inlet  thalweg  stability,  and 
develop  recommendations  for  an  inlet  maintenance  and/or 
monitoring  plan  which  will  assist  with  the  proposed  dredging  of 
Little  River  Inlet.  These  recommendations  will  attempt  to 
minimize  dredging  requirements  and  maximize  inlet  stability,  in 
order  to  reduce  or  prevent  scour-induced  damage  to  the  jetties 
due  to  natural  thalweg  migration.  The  field  investigation  of 
tidal  currents  at  Little  River  Inlet  and  a  side-scan  sonar  survey 
were  conducted  in  May  1991.  Results  of  these  analyses  will  be 
available  in  a  subsequent  report. 
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APPENDIX  A:  BEACH  PROFILES 


1.  Beach  profile  data  was  obtained  from  SAC  periodically 
and  entered  into  the  Interactive  Survey  Reduction  Program  (ISRP) . 
The  ISRP  is  a  Fortran  progreun  developed  by  CERC  (Birkemeier  1984) 
which  permits  interactive  reduction,  editing,  and  plotting  of 
field  survey  notes  and  the  correction  of  previously  entered  data. 
The  primary  output  from  ISRP  is  a  two-dimensional  distance 
offshore  and  elevation  data  file. 

2.  The  actual  baseline  survey  stations  were  incorporated 
into  an  ISRP  numbering  system  (Table  A-1,  Figure  A-1) .  The 
profile  data  plotted  in  this  appendix  is  labeled  according  to  the 
ISRP  numbering  system.  The  ISRP  also  assigns  a  survey  number  to 
each  survey  date  (Table  A-2).  For  example,  ISRP  profile  line  52, 
survey  number  10  corresponds  to  Sta  111+00,  surveyed  in  April 
1983.  Table  A-3  denotes  a  number  of  ISRP  line  nximbers  of 
particular  interest. 

3.  The  program  STCKPL  (Birkemeier,  unpublished)  was  used  to 
plot  the  ISRP  profile  data  on  a  VAX  computer.  The  full  length  of 
the  survey  (horizontal  scale,  0  -  6000  ft)  and  a  windowed  section 
(horizontal  scale,  0  -  2500  ft)  were  plotted  for  each  profile 
line.  The  STCKPL  program  takes  the  data  for  each  profile  through 
time  and  plots  each  survey  (solid  line)  with  the  preceding  survey 
(dashed  line) .  The  date  is  written  to  correspond  with  the  end  of 
the  second  survey  (solid  line) . 

4.  Profile  data  considered  questionable  or  insufficient 
were  marked  with  an  asterisk  on  the  individual  plots.  Since 
there  was  such  a  large  amount  of  data,  if  an  entire  profile  line, 
portions  of  the  line,  or  Individual  data  points  were  considered 
questionable,  the  data  was  removed  from  the  analysis.  No 
smoothing  was  performed  on  the  profiles.  Since  noisy  fathometer 
data  was  frequently  encountered,  the  intention  of  not  smoothing 
the  data  was  to  average  out  the  errors  in  the  volume 
calculations.  This  was  considered  a  better  alternative  than 
making  erroneous  assumptions  of  the  smoothed  profile. 
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Table  A-1 

Little  River  Inlet  Beach  Profiles 
fEast  to  Wesft 


ISRP 

Baseline 

_ State  Plane  Coordinates 

Profile  No. 

Station  No. 

North 

East 

Bearing 

1 

195+62 

326.626.18 

2,761,423.21 

S 

15*10' 25"  E 

2 

145+62 

325,367.46 

2,756,597.52 

S 

15*10 '25-  E 

3 

135+62 

325,094.44 

2,755,916.89 

S 

21*51 '25-  E 

4 

125+62 

324,497.41 

2,755,125.62 

S 

31*10' 15"  E 

5 

115+62 

323,977.29 

2,754,271.53 

S 

31*20' 25-  E 

6 

105+62 

323,457.17 

2,753,417.43 

S 

31*20'25-  E 

7 

95+62 

322,937.05 

2,752,563.34 

S 

31*20 '25-  E 

8 

85+62 

322,416.93 

2,751,709.25 

S 

31*20' 25*  E 

9 

74+70 

321,849.12 

2,750,776.83 

S 

31*20 '25-  E 

10 

65+62 

321,376.69 

2,750,001.06 

S 

31*20 '25-  E 

11 

55+62 

320,856.57 

2,749,146.97 

S 

31*20' 25-  E 

12 

45+67 

320,339.13 

2,748,297.27 

S 

31*20'25-  E 

13 

39+94 

320,045.52 

2,747,860.50 

S 

16*23 '00"  E 

14 

34+94 

319,904.49 

2,747,386.81 

S 

16*23 '00-  E 

15* 

32+50 

319,835.67 

2,747,152.71 

s 

16*23 '00*  E 

16 

29+94 

319,763.46 

2,746,907.11 

s 

16*23 '00-  E 

17* 

27+50 

319,694.64 

2,746,673.01 

s 

16*23 '00-  E 

18 

24+94 

319,622.43 

2,746,427.41 

s 

16*23 '00-  E 

19* 

22+50 

319,553.61 

2,746,193.32 

s 

16*23 '00-  E 

20 

19+94 

319,481.40 

2,745,947.71 

s 

16*23 '00-  E 

21* 

17+50 

319.028.82 

2,745,826.44 

s 

16*23 '00*  E 

22 

14+94 

318,956.60 

2,745,580.84 

s 

16*23 '00"  E 

23* 

12+50 

318,887.79 

2,745,346.75 

s 

16*23 '00-  E 

24 

9+94 

318,815.58 

2,745,101.14 

s 

16*23 '00-  E 

25 

8+00 

318.760.86 

2,744,915.02 

s 

16*23 '00-  E 

26 

6+00 

318,704.45 

2,744,723.14 

s 

16*23 '00-  E 

27 

4+00 

318.648.03 

2,744,531.26 

s 

16*23 '00-  E 

28 

2+00 

318,591.62 

2,744,339.32 

s 

16*23 '00-  E 

_ f  Continued^ 

*  Profile  line  deleted  after  October  1983. 
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29 

0+00 

318,791.62 

2,744,072.12 

S 

16'“23'00"  E 

30 

2+07 

318,788.51 

2,743,864.58 

S 

16»23'00"  E 

31 

4+15 

318,785.41 

2,743,657.03 

S 

16<>23'00"  E 

32 

6+23 

318,782.31 

2,743,i»49.47 

S 

16«23'00"  E 

33 

8+30 

318,779.20 

2,743,241.92 

S 

16"23'00"  E 

34 

10+37 

318,776.10 

2,743,034.37 

S 

16-23 '00"  E 

35* 

12+97 

318,772.27 

2,742,774.93 

S 

16-23 '00"  E 

36 

15+56 

318,768.33 

2,742,515.48 

S 

16-23 '00"  E 

37* 

18+16 

318,764.46 

2,742,256.04 

S 

16-23 '00"  E 

38 

20+75 

318,760.57 

2,741,996.60 

S 

16-23 '00"  E 

39* 

23+35 

318,756.69 

2,741,737.16 

S 

16-23 '00"  E 

40 

25+94 

318,752.81 

2,741,477.72 

S 

16-23 '00"  E 

41* 

28+54 

318,748.93 

2,741,218.27 

S 

16-23 '00"  E 

42 

31+13 

318,745.05 

2,740,958.84 

S 

16-23 '00"  E 

43* 

33+73 

318,741.17 

2,740,699.39 

S 

16-23 '00"  E 

44 

36+33 

318,737.29 

2,740,439.96 

s 

16-23 '00"  E 

45 

41+51 

318,729.53 

2,739,921.07 

s 

16-23 '00"  E 

46 

51+00 

318,047.58 

2,739,124.68 

s 

15-02 '25"  E 

47 

61+00 

317,788.08 

2,738,158.94 

s 

15-02*25"  E 

48 

71+00 

317,528.58 

2,737,193.19 

s 

15-02*25"  E 

49 

81+00 

317,269.08 

2,736,227.45 

s 

15-02*25"  E 

50 

91+00 

316,959.73 

2,735,277.09 

s 

19-15*08"  E 

51 

101+00 

316,629.99 

2,734,338.01 

s 

19-15*08"  E 

52 

111+00 

316,300.29 

2,733,383.94 

s 

19-15*08"  E 

53 

121+00 

316,041.41 

2,732,412.13 

s 

23-57*46"  E 

54 

131+00 

315,543.89 

2,731,538.93 

s 

23-57*46"  E 

55 

141+00 

315,137.7 

2,730,625.12 

s 

23-57*46"  E 

56 

191+00 

313,665.14 

2,725,869.06 

s 

21-00*09"  E 

57 

241+00 

311,837.27 

2,721,215.36 

s 

22-02*15"  E 

58 

291+00 

309,829.26 

2,716,645.43 

s 

18-13*27"  E 

*  Profile  line  deleted  after  October  1983. 


Table  A-2 


April  1981 

2 

July  1981 

3 

October  1981 

4 

January  1982 

5 

May  1982 

6 

July  1982 

7 

October  1982 

8 

January  1983 

9 

April  1983 

10 

July  1983 

11 

October  1983 

12 

January  1984 

13 

April  1984 

14 

August  1984 

15 

October  1984 

16 

June  1985 

17 

October  1985 

18 

January  1986 

19 

June  1986 

20 

July  1987 

21 

February  1988 

22 

July  1988 

23 

December  1989 

25 
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Table  A-3 


ISRP  Profile  No. 


1 

8 

9 

25-33 


29 

55 


Immediately  adjacent  to  Tubbs  Inlet 

Immediately  east  of  Mad  Inlet 

Immediately  west  of  Mad  Inlet 

Immediately  adjacent  to  and  across 
Little  River  Inlet  channel  and  jetties 

Little  River  Inlet  channel  centerline 

Immediately  east  of  Hog  Inlet 
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Distance,  ft 


Elevation  Atxjve  MLW,  ft  Elevatbn  Atxjve  MLW,  ft 


noo  2000  3000  *000  5000  6000  O  1000  2000  XlOO  4000  5000  6000 

Distcnce,  ft 


All 


Elevotion  Above  KA.W,  ft  Elevation  Above  MLW,  ft 
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15  OCI  63 


15  JUL 
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8000  0  noo 
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Flevation  Aoove  MLW,  ft  Elevation 


20- 

10- 

0- 

-1j  - 

-20- 

-30- 
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A27 


A28 


Elevation  Above  tvlW,  It  Elevation  Above  MLW,  ft 
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POST-HUGO  BEACH  PROFILES 


APPENDIX  B:  POST-HUGO  BEACH  PROFILES 


1.  The  post-Hugo  survey  data  (December  1989)  was  plotted 
separately  since  the  survey  data  was  collected  after  an  extreme 
event,  as  opposed  to  a  representative  survey  of  beach  response  to 
the  jetties. 

2.  Similar  to  the  data  in  Appendix  A,  the  post-Hugo  profile 
data  was  entered  into  the  Interactive  Survey  Reduction  Program. 
After  correction  of  suspected  erroneous  points,  the  data  was 
plotted  using  a  Turbo— Pascal  program.  Comparison  plots  were  made 
using  the  February  1988  survey;  except  for  ISRP  Profile  Lines  1, 
8,  9,  25-28,  45,  and  56  which  were  compared  with  the  July  1988 
survey  (due  to  insufficient  data  in  the  February  1988  surveys) . 
PJ^ofile  Line  46  was  dropped  because  of  questionable  data  on  the 
post-Hugo  survey. 
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APPENDIX  C:  CUMULATIVE  SHORELINE  CHANGE 


1.  Mean  Low  Water  (MLW)  and  Mean  High  Water  (MHW)  shoreline 
position  data  from  the  beach  profile  surveys  were  used  to 
calculate  shoreline  change  for  each  profile  line.  Changes  were 
calculated  between  successive  surveys  through  time,  and  were  then 
added  cumulatively.  Because  of  the  short  time  period  between 
surveys,  shoreline  change  was  examined  in  units  of  feet,  and  not 
feet/year.  Again,  profile  data  that  was  considered  insufficient 
was  removed  from  the  analysis. 

2.  The  data  was  plotted  as  cumulative  MHW  and  MLW  shoreline 
change  for  each  ISRP  profile  line.  Shoreline  change  was  computed 
for  ISRP  profile  lines  2  through  24  and  36  through  55.  Profiles 
between  25  and  35  were  omitted  since  they  are  taken  along  the 
channel  between  the  jetties,  or  are  immediately  adjacent  to  the 
jetty,  and  do  not  provide  an  accurate  measurement  of  natural 
beach  change. 

3.  Some  of  the  plotted  results  in  the  west  fillet  area  show 
large  variations  in  the  shoreline.  These  are  generally  evident 
of  the  construction  of  the  west  sand  dike  and  of  the  old  ebb 
shoal  welding  onto  this  portion  of  the  beach.  The  profiles 
adjacent  to  Little  River,  Tubbs,  Mad,  and  Hog  Inlets  also  tend  to 
show  large  and  erratic  changes. 
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Profile  Line  53 
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APPENDIX  D:  ABOVE-DATUM  VOLUME  CSIANGE 


1.  The  program  VOLUME-PC  was  used  to  calculate  above-  and 
below-datum  volume  changes  along  each  profile  line.  VOLUME-PC  is 
a  program  for  processing  beach  and  nearshore  survey  data  on  an 
IBM  compatible  mlcrocom>uter,  and  Is  a  complementary  program  to 
ISRP-PC  and  ISRPSORT. 

2.  The  "shoreline"  Is  defined  as  the  horizontal  Intercept 
of  the  profile  data  with  the  datum  (In  this  case,  MLN) .  Although 
the  program  actually  computes  changes  In  cross-sectional  area, 
changes  are  presented  as  volumes  based  on  a  uniform  length  of 
beach  (yd’/ft) .  These  volumes  were  then  linearly  Interpolated  by 
multiplying  over  a  normalized  distance  Interval  of  250  ft  to 
produce  a  volume  In  yd’  over  that  "cell." 

3.  Similar  to  the  shoreline  change  plots,  volume  changes 
were  calculated  between  successive  surveys  for  each  profile  line 
through  time.  Plots  were  made  for  cumulative  above  datum  volume 
changes.  Below  datum  voliime  changes  were  computed;  however,  due 
to  Insufficient  offshore  data  on  a  large  number  of  profile  lines, 
these  results  were  not  considered  In  the  final  analysis. 

4.  Again,  some  of  the  plotted  results  In  the  west  fillet 
area  show  dramatic  Increases  In  volxime,  which  are  generally 
evident  of  the  construction  of  the  west  sand  dike  and  of  the  old 
ebb  shoal  welding  onto  this  portion  of  the  beach.  The  profiles 
adjacent  to  Little  River,  Tubbs,  Mad,  and  Hog  Inlets  also  tend  to 
show  large  and  erratic  volume  changes  due  to  dynamic  Inlet 
morphologies . 
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APPENDIX  F: 


NUMERICAL  MODEL  METHODOLOGY  AND  LONGSHORE  TRANSPORT  PLOTS 

(Pages  F12-F23  represent  pre^project  longshore  transport  plots, 
1981  bathymetry;  pages  F24-F36  represent  post-project  longshore 
transport  plots,  1985  bathymetry;  pages  F37-F49  represent  post¬ 
project  longshore  transport  plots,  1988  bathymetry.) 


APPENDIX  F:  NUMERICAL  MODEL  METHODOLOGY  AND  LONGSHORE 

TRANSPORT  PLOTS 

Selection  of  Wave  Inputs  to  RCPWAVE  Model 

1.  Selection  of  wave  height,  period,  and  incident  angle  to 
define  the  wave  climate  in  the  numerical  model  RCPWAVE  is  crucial 
to  obtaining  satisfactory  results  from  the  program.  This 
appendix  describes  the  rationale  used  in  this  study  for  selection 
of  these  criteria. 

2.  A  wave  hindcast  study  has  been  conducted  for  the  US 
coastlines  through  the  Wave  Information  Study  (WIS)  for  the  20-yr 
period  from  1956  to  1975  (Jensen  1983).  Using  barometric 
information,  the  program  determined  both  seas  and  swells  at 
three-hour  intervals  at  several  deepwater  locations,  then  brought 
the  waves  shoreward  to  the  a  depth  of  10  m  (32.81  ft).  A 
separate  nearshore  station  was  determined  for  each  lO-mi  stretch 
of  shoreline  along  the  Atlantic  coast.  Station  A3 108  is  the 
Atlantic  coast  nearshore  station  for  Sunset  Beach  on  the 
northeast  side  of  Little  River  Inlet  (Figure  F-1) ;  inputs  to 
RCPWAVE  were  determined  from  WIS  data  for  station  A3 108. 

3.  At  each  3-hr  interval,  WIS  provides  the  significant  wave 
height,  period,  and  incident  angle  relative  to  the  shore  of  both 
the  seas  and  the  swell.  Thus,  for  the  20  years  of  the  study 
there  are  58,480  wave  conditions  for  seas,  plus  58,480  wave 
conditions  for  swell,  for  a  total  of  116,960  wave  conditions. 
Because  time  and  cost  considerations  dictate  that  only  a  limited 
number  of  wave  cases  could  be  r\m  through  RCPWAVE,  it  was 
necessary  to  select  wave  conditions  that  would  produce 
representative  results. 

4.  A  common  means  of  selecting  representative  wave 
conditions  is  to  group  the  data  into  bands  of  wave  height, 
period,  and  angle,  determine  the  percent  occurrence  of  waves 
falling  within  the  bands,  and  select  the  midpoint  of  the  band  as 
representative  of  those  waves.  For  example,  for  WIS  station 
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ure  F-1.  Locations  of  Phase  III  stations  for  shallow-water  wave 
infomation  along  the  Atlantic  Coast,  region  4  (Jensen,  1983) 


A3 108,  2.061  percent  of  the  waves  were  predicted  to  have  an  angle 
between  30  and  59.9  degrees  with  a  wave  height  between  0.50  and 
0.99  n,  and  a  period  between  7.0  and  7.9  sec  (Jensen  1983). 
Information  of  this  type  has  been  compiled  and  is  presented  in 
Jensen  (1983)  for  the  Atlantic  coast  WIS  stations.  This  listing 
provides  data  based  on  6  ranges  of  wave  approach  angle,  11  ranges 
of  wave  height,  and  10  ranges  of  wave  period  for  a  total  of  660 
bands,  with  waves  at  station  A3 108  occurring  in  about  one-third 
of  the  bands.  This  information  may  then  be  grouped  into  larger 
bands  to  reduce  the  number  of  wave  conditions  to  input  into 
RCPWAVE. 

5.  While  banding  of  this  type  is  very  useful  for  wave  data, 
it  cannot  used  for  sediment  transport  calculations  without 
biasing  the  results.  As  an  example,  consider  using  the  wave 
banding  to  determine  wave  energy.  As  wave  energy  is  a  function 
of  wave  height  squared,  using  the  midpoint  of  a  band  would 
underestimate  wave  energy  from  the  larger  waves  in  the  band. 

While  wave  energy  from  smaller  waves  would  be  overestimated, 
calculated  energy  for  the  band  (assxuning  an  even  distribution  of 
wave  heights  within  the  band)  would  always  be  too  low. 

6.  While  it  is  possible  to  group  wave  data  based  on  the 
square  of  the  wave  height  to  eliminate  this  bias,  sediment 
transport  is  a  function  of  the  energy  flux  in  the  surf  zone. 

This  is  considerably  more  complex  than  a  simple  function  of  wave 
height  squared,  and  includes  a  function  of  wave  period  and  angle 
of  incidence.  Thus  bias  is  induced  in  the  sediment  transport 
calculations  by  banding  of  wave  heights,  periods,  or  incident 
angles.  As  an  added  complication,  banding  typically  assumes  a 
uniform  distribution  across  the  band,  which  will  seldom  be  the 
case  in  practice. 

7.  In  an  attempt  to  minimize  the  potential  bias,  an 
alternate  means  of  selecting  the  wave  Inputs  to  RCPWAVE  was 
employed.  The  potential  sediment  transport  for  each  of  the 
116,960  wave  conditions  was  determined  using  standard  equations, 
assuming  straight  and  parallel  bottom  contours.  Wave  conditions 
were  then  determined  that  reproduced  the  average  transport  rates. 
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Wave  information  was  then  grouped  based  on  potential  sediment 
transport  rather  than  wave  height,  period  or  angle.  Selected 
wave  conditions  were  then  entered  into  RCPWAVE  to  determine  the 
effects  of  the  actual  bathymetry  in  the  area.  In  this  manner  a 
reasonable  number  of  inputs  for  RCPWAVE  were  determined  while 
minimizing  any  inherent  bias. 

8.  The  first  step  was  to  determine  the  potential  sediment 
transport  for  each  of  the  116,960  wave  conditions  using  equations 
in  the  Automated  Coastal  Engineering  System  (ACES)  (Leenknecht 
and  Szuwalski  1990)  and  in  the  Shore  Protection  Manual  (1984) . 
These  equations  solve  for  the  energy  flux  factor  at  the  surf  zone 
based  on  known  breaking  or  deepwater  significant  wave  conditions, 
then  determine  the  longshore  transport  rate  based  on  an  empirical 
equation  with  the  energy  flux  factor.  Derivation  of  the 
equations  may  be  found  in  either  of  these  references  and  will  not 
be  repeated  here,  but  the  equations  themselves  are  written  below 
for  reference. 

a.  Energy  flux  factor  based  on  brezdcing  wave 
conditions : 

Ph  -  (pg/16)H**C^sin(20fc)  (1) 

b.  Energy  flux  factor  based  on  deepwater  wave 
conditions: 

Pb  -  (pg/16)H,„*C^sin(2aJ  (2) 

c.  Longshore  sediment  transport  rate: 

Q  -  K  Pfc  (3) 

where  P|,  is  the  energy  flux  factor,  p  is  the  mass  density  of 
water,  g  is  the  acceleration  of  gravity,  is  the 

significant  breaking  wave  height,  C^  is  wave  group  celerity  at 
breaking,  is  the  angle  of  wave  advance  at  breaking,  H.  is 

the  significant  deepwater  wave  height,  a,  is  the  angle  of 
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deepwa'ter  wave  advance  f  Q  is  'ttie  po'ten'tial  sediment  transport 
rate,  and  K  is  an  empirical  coefficient.  In  non-SSI  units,  K 
is  equal  to  7500  (yd^-sec)  /  (Ib-yr) ,  P„  is  calculated  in  units 
of  (ft-lb) / (ft-sec) ,  yielding  potential  sediment  transport  in 
terms  of  yd^/yr. 

9.  Because  WIS  information  is  presented  at  a  depth  of  32.81 
ft,  equations  2  and  3  were  used  to  estimate  potential  sediment 
transport  based  on  deepwater  wave  conditions.  Snell's  Law  was 
used  to  refract  the  wave  conditions  from  32.81  ft  to  deepwater 
conditions,  and  the  potential  sediment  transport  rate  was 
determined  for  each  of  the  116,960  wave  conditions. 

10.  To  minimize  bias  which  may  be  induced  by  the 
bathymetry,  seas  and  swell  conditions  were  stored  separately,  and 
wave  conditions  causing  sediment  transport  to  the  left  was  stored 
separately  from  wave  conditions  causing  sediment  transport  to  the 
right.  This  created  four  main  groups  of  data:  seas  left,  seas 
right,  swell  left,  and  swell  right. 

11.  To  reduce  the  number  of  RCPWAVE  inputs  to  a  reasonable 
number,  it  was  then  decided  to  average  the  20-yrs  of  sediment 
transport  information  by  month.  As  no  banding  of  wave  conditions 
had  been  employed,  the  transport  rates  could  be  grouped  or 
averaged  in  any  manner,  but  it  was  hoped  that  averaging  by  month 
would  provide  seasonal  information.  Each  month  therefore 
included  wave  conditions  for  that  month  from  each  of  the  20  yrs 
of  data.  Thus  the  WIS  information  was  separated  into  48  groups 
(12  months  times  4  main  groups). 

12.  For  each  group  of  waves,  a  single  wave  condition  was 
sought  to  input  into  RCPWAVE.  This  was  determined  by  finding  the 
average  potential  sediment  transport  rate  for  all  wave  conditions 
in  a  group,  then  selecting  a  wave  condition  that  reproduced  the 
average  rate.  The  average  potential  transport  rate  was 
calculated  only  from  those  wave  conditions  that  produced  sediment 
transport.  Wave  conditions  with  a  perpendicular  angle  of 
incidence  at  breaking  or  with  a  wave  height  or  period  of  zero 
were  excluded  from  the  calculations. 
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13.  Rather  than  randomly  select  a  set  of  wave  conditions  to 
reproduce  the  average  transport  rate,  it  was  preferable  to  select 
a  wave  closely  represented  the  actual  wave  conditions  in  each 
group.  Therefore,  wave  conditions  in  each  group  were  averaged 
for  all  wave  conditions  that  produced  a  potential  sediment 
transport  rate  within  ten  percent  of  the  average  transport  rate. 
This  "average  wave"  did  not  reproduce  the  average  transport  rate 
for  the  same  reasons  that  banding  the  wave  data  will  bias  the 
transport  rates.  However,  given  the  average  wave  period  and 
angle  of  incidence  it  was  possible  to  adjust  the  wave  height  to 
determine  a  "representative  wave"  that  reproduced  the  average 
potential  sediment  transport  rate  and  closely  reflected  actual 
wave  conditions  in  the  group. 

14.  Inputs  to  RCPWAVE  were  thus  reduced  to  48  wave 
conditions,  one  for  each  of  the  48  groups.  Sediment  transport 
was  then  recalculated  with  output  from  RCPWAVE,  at  which  time  the 
frequency  of  occurrence  of  wave  conditions  in  each  group  was 
taken  into  account. 

15.  For  the  simplified  case  of  uniform  sediment 
characteristics,  no  currents,  and  no  aeolian  transport,  sediment 
transport  will  be  affected  by  the  deepwater  wave  height,  period, 
and  incident  angle,  and  by  the  bathymetry.  Using  the  equations 
given  above  for  each  wave  condition  minimized  bias  from  wave 
height,  period,  and  incident  angle.  Processing  seas  and  swell 
information  separately,  and  transport  to  the  east  separately  from 
transport  to  the  west,  was  done  to  minimize  bias  caused  by 
bathymetry. 

Calculation  of  Sediment  Transport  Based  on  RCPWAVE  Output 

16.  Output  at  each  nodal  point  from  the  numerical  model 
RCPWAVE  includes  water  depth,  wave  angle,  wave  height,  wave 
period,  and  an  indicator  of  whether  or  not  the  wave  has  broken. 
This  appendix  describes  the  process  used  to  determine  sediment 
transport  at  Little  River  Inlet  based  on  this  Information  and  the 
input  bathymetry.  The  grid  used  at  Little  River  Inlet  was 
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200  cells  150  ft  wide  along  the  coast  (grid  lines  i>=l  to  201, 
numbered  from  west  to  east)  by  154  cells  75  ft  wide  (grid  lines 
j=l  to  155,  numbered  from  shore  seaward),  and  thus  included 
30,800  cells  covering  5.7  miles  along  the  coast  and  1.2  miles  in 
the  offshore  direction. 

17.  Shoreline  location  was  determined  by  reading  the 

bathymetry  input  file  shoreward  along  each  grid  line  from  the 
offshore  edge  of  the  grid.  The  shoreline  was  defined  as  the 
first  location  where  the  zero  datum  was  reached.  For  the  input 
bathymetry  used  here,  the  zero  datum  was  mean  low  water.  Linear 
interpolation  was  used  to  determine  the  location  of  the  zero 
crossing  between  nodal  points.  Note  that  depths  at  each  nodal 
point  were  determined  from  the  input  grid  to  RCPWAVE  rather  than 
from  the  output.  RCPWAVE  defaults  to  a  depth  of  one  foot  for  all 
depths  less  than  a  foot  and  all  positive  elevations.  This 

default  is  reflected  in  the  output,  thus  no  shoreline  is 

indicated  in  the  output  file. 

18.  Shoreline  angle  was  determined  by  averaging  the  angle 
between  the  shoreline  location  along  a  grid  line  and  the 
shoreline  location  al'<ng  both  adjacent  grid  lines.  This  gave  the 
angle  of  the  shoreline  relative  to  the  grid  at  each  grid  line. 

19.  Location  of  the  wave  at  breaking  was  determined  by 

first  reading  the  RCPWAVE  output  file  shoreward  along  each  grid 
line  until  the  first  breaker  index  was  encountered.  Wave  height, 
period,  and  angle  were  then  determined  at  the  grid  point  previous 
to  the  one  with  the  breaker  index,  that  is,  the  next  grid  point 

seaward  of  the  one  with  the  breaker  index.  The  wave  was  then 

"marched”  shoreward  in  small  increments  through  the  cell  to  more 
accurately  determine  the  breaking  point. 

20.  The  marching  algorithm  began  by  determining  the  bottom 
slope  from  the  depth  at  the  starting  cell  (one  cell  seaward  of 
the  breaker  index)  and  the  depth  at,  and  distance  to,  either  the 
next  cell  shoreward  along  the  grid  line  or  either  of  the  cells 
adjacent  to  the  next  cell  shoreward,  depending  on  the  incident 
angle  of  the  wave.  That  is,  the  depth  was  determined  for  cell 
(i,j)  then,  depending  on  the  angle  of  the  wave  at  the  cell,  the 
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depth  at  cell  or  (i-l,j+l)  and  the  distance 

to  the  appropriate  cell  were  used  to  determine  the  bottom  slope. 
This  next  cell  was  termed  the  "target  cell." 

21.  Each  step  in  the  marching  algorithm  advanced  the  wave 
one-tenth  the  distance  between  the  starting  cell  and  the  target 
cell.  At  each  step,  the  wave  was  refracted  and  shoaled  and 
compared  to  a  breaking  criteria.  Due  to  refraction  at  each  step, 
it  was  possible  that  a  wave  would  require  more  than  ten  steps  to 
traverse  the  distance  to  the  target  cell,  therefore  fifteen  steps 
were  allowed.  If  the  wave  had  not  met  the  breaking  criteria 
within  fifteen  steps,  the  location  of  the  target  cell  was  taken 
as  the  breaking  point. 

22.  With  the  breaking  point  determined,  the  depth,  breaking 
wave  height,  and  wave  angle  at  the  point  were  also  knoim.  The 
angle  between  the  wave  and  the  shoreline  was  then  determined,  and 
the  sediment  transport  could  then  be  calculated  by  equations  1 
and  3 ,  above . 

23.  It  should  be  noted  that  numerous  offshore  bars  were 
located  in  the  ebb  tidal  delta  at  Little  River  Inlet.  By 
stepping  shoreward  along  a  grid  line,  it  was  very  possible  to 
cross  an  offshore  bar  along  one  grid  line  and  miss  the  bar  on  the 
adjacent  grid  line.  In  these  cases,  the  shoreline  locations 
differed  significantly  causing  a  very  steep  shoreline  angle. 

This  then  had  a  significant  effect  on  the  sediment  transport 
calculations  at  that  location.  Thus  at  a  given  cell,  or  small 
group  of  adjacent  cells,  a  significant  change  or  reversal  in  the 
calculated  sediment  transport  might  be  seen.  This  is  misleading 
and  does  not  reflect  the  actual  sediment  transport  at  that  point. 
It  is  important  to  realize  that  due  to  this  and  other  effects, 
the  sediment  transport  calculations  should  be  averaged  over  a 
range  of  cells  and  used  only  to  determine  trends  in  the 
transport.  The  procedure  described  herein  is  considered  more 
qualitative  than  quantitative,  and  any  individual  numbers  should 
be  used  with  caution. 
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APPENDIX  G: 

LITTORAL  ENVIRONMENT  OBSERVATIONS 

(Pages  G3-G22  represent  data  for  LEO  Station  39098,  Ocean  Isle 
Beach,  NC;  pages  G23-G42  represent  data  for  LEO  Station  39099, 
Sunset  Beach,  NC;  pages  G43-62  represent  data  for  LEO  Station 
48002,  Cherry  Grove  Beach,  SC) 


LEO  Data  Summary;  Sta  39098.  Ocean  Isle  Beach.  North  Carolina 
Latitude  33°S1*10.8'*.  Longitude  78°26’7.8". 

Data  Collected  from  29  Jul  80  to  31  Dec  80 


^  - 


^  OO'K  O'O* 

O  ^  O'OO 

•  e  •  ■  • 


«s»<wo  » «o  ev»ar»o 

^  e  e  •  •  e  a  «A  •  e  e  e  e  • 


»  ^  O'# 


>  O  O  O 


O  fw 

^  o«^ 

e  e  e 
«  'OM 


«>  *#  o<o 

m  e  e  •  o 

O'  o 


O  fw  o  oo 

•n  •  •  e  ^  an 

<0  O  *** 


K  »  O  oi  irt  O  O 

W  fX  MiOv*  W\fS»9^ 

O  e  e  e  •  e  e 

<o  ^  an  <o 


>  e  «x  o  «x  ax 

a  e  e  e  e  a 

a  ••  o  a^  ^ 


» O  OK 


ax  e  • 
an  ^  ^ 
an  ^  x> 


O  K  o  axo^ 
an  a  •  a  ax  ax 
O  O*^ 


> »  «#  K  a 


oo^ax^  O  ax  ax  O  aw  eavna  m 
eeean  aaaaaaaaa 

anoan  •»  an  ^  ooanano 


OOawO  KOKKOawKKO 

•  aean  aeaaaaaaa 
ooax  ••OOOOOOO 


oofxo  OO  o  om  o«*«a*«  o 

•  •aan  aaaaaaeaa 

antwax  OO  o»noa*>a*« 

^  ^  ^  ax  ax  an 


an  o  oo*'#  K-aw  o 

awanv  axK^  axax 


>0  O'OO  OO  na 
a  ^  O  «#  ^ 


Or-a^  OOO  OO 

K  lOan  eo  awan 


>o#^o  ooooooooo 


K  axO  Oaa^an  OOO 
^  an  na  ax  OOO 

3  tea  e  e  • 


OO  OOO  OOO 
OOO  OOO 

a  a  a  a  a  a 


ax  O  O  O  ^  a 


OOOax  OOOOOOOOO 
K-  *0  ^  O 


>00000000 


OOO 

o  o 

a  a 


O^  o 


OOO  OOO  oo 

O  O  O  o  o 

a  a  a  a  a 


>.  OO  OOO  OOO  OOOO  OO  OOOO  OOOOOOOOO  OOO  opo  po  O 

<  OOO  OOO  aaa  aaa  aaaaaaaaa  OO  OO  O 

C  aaaaaa  aaaaa 


W  OO  OOO  OOO 

M  OOO  OOO 

■r  aaa  aaa 


OOO  OOO  OO 
O  O  O  O  O 

a  a  a  a  a 


O  OO  OOO  OOO 
W  OOO  OOO 
tk  aaa  aaa 


>  O  OOO  OOO 

OOO  OOO 

aaa  aaa 


OOOO  OO  OOOO  OOOOOOOOO 


OOOO  OO  OOOO  OOOOOOOOO 


OOOO  oo  OOOO  ooooooooo 


O  Itf  ak 


M  o  o  o 

9  »  » 

O  A  ■  V 


mmm  m  %9 

O  M  ^ 


K  O  W  »  X 

«  « 

Xw  K  9  M 

•tee  » 

IM  K  < 

M  ar  X  «#  9 

•  IM  ■>  W 

5  •  9  9  • 

S  K  OO 

K  9  O  M  > 

0  9  9  X  « 


0  9  0 
O  9 
9  O  « 
e  >K 


XT  MO 

e  XX 
<11  n»  O  » 
OX  M 
X  X  9  K  Ml 
O  9  O  X  «.* 
wxa*«  >  9 


OO  »x  xxxxoaaoa 

oo  oooooxoeo* 

os  *9  O  W  9  9  MO  O  O  3 
-  _  OOX  9  X 
>9  0M909M 


OOO  OOO  oe 
o  o  o  o  o 

a  a  a  a  a 


O  M  9  ^  M  9  X 
9  0  0  O  O 

o  *w  M  e  K  M  o 


K  9  > 


09 
9  9 
X  9 


00X9  0X9 

0  99  9  99  9 

X  X  O  9  X  O  9 

9 


G3 


O 

C 


w.  n  o 

X 

9X  X 


09  9 

99  9 


(Continued) 


SCDIHCNT  T**N$r04T  VOLUME  (CUBIC  T*»BS>(4) 


T3 

V 

*0 

3 

♦H 

t 

C 

o 

o 


^  ^  <0 
o  •- 

^  rw  ^ 


>  oe 


<#  «>i  o  o 


>•  «*  <•«  o  ^ 


tu  O  O  O  O 


>•  o  o  o  o 


^  o  o  o  o 


X  o  o  o  o 


^  ^  *“1^ 
O*  ^  ^ 


V^  «Si  O 


Ai 


«)  o 


V\r>  ^  Bn 


«^o>  o><#  «o 


>  ^  ^ o  ^ 

^  ^  « 

lA  ^ 


•>  «  «%  O-  <A  B 

«>.  «M  ^  ^  BO 


O  Al  W%  ^  <0  ^ 

f«.  BO 

lA  BO 


AB  aj 


oo  oo  oo  oo  oo  oo 


oo  eo  oo  oo  oo  oo 


oo  oo  oo  oo  oo  oc 


oo  oo  oo  oo  oo  oo 


oo  oo  oo  oo  oo  oo 


oo  oo  oo  oo  oo  oo 


>4  ^  ^  X 


!  >  3  0  3  0 

t  «  w  ^  w  ^ 

>  IBB 

•*  ^  •»  M 


I «  •  m 

E  >  30  30 


oe  mo  wo  oo 


wo  .JO  ^  e 


•  V 

I  3 

r  9 


^  c 
o  3 


0  3  0  3 


e  »  I 

o  ^  ^  « 

IB'  X  «  >  C 

O  «  M  fcB  «  O 

IBB  ^  HI  O 

<*  »  A  \  BA  ftAW« 

M  K  Z  O  >-  M  O 

z»-  3«iuo  eZMB 

O  «  ^  ^  UB  w  ^ 

MI9  ^^«tOZ 

^UB  Z«iiw3  IBB«W 

B«>z  ^030^  e&M 

iBi  iamwmo  m  e 

l»  •  VIB1.I>>  OHBZ 

iw  ubX«m 

zc  z  we^  MBO 

M  3  IBB  IBB  flc  Z  lA 

^  >  v>  e  o  o  o 

oo  iBB«Mza.  okz 

IBI>  03  «BA  z  M 

m  o  z  z  M  IBB  o 

BMH-  ZUBWO«  lAWZ 

<r  or  «A  «  z  o  z  3ZM 

c»0  I9IB<OiA»»  OlB> 

•AO.  Z  Z  z  •  %  ^ 

IBBV>  03  ^  ^  Z«A^ 

oz  .B  X  z  a.MZ 

*>*<  ZWZUB  MOMB 

ac  «  ^  «c  o  z  w 

BA^  ZIUMM  IbBOIU 

a  o  ^  o  z  z  « 

Otu  tCac^IBB  B>« 

X  Z  C  O  3  BA  •• 

B.*^  a.lUlB.O  ZB>lBB 

MB  BAX  IBB>>  O^^ 

ZMB  B-M  m»  m  9  o 

^  MB  30X  M.IUZ 

0«  XlMW^«  <K  t 

3.J  ^oikZMB  mm  BIN 

K3  03^IA 

W  Z  O  MB  lA  W  I 

•  ^  o^ooiBB  I  ojr 

BA«  OOBKMBX  <#00 

OW  ZZZ 

ae  MB  3  a  o  w  o 

«e  foo>^  zxoM 

OZ«M  •  ««AZ^ 

lA  ^  BA  19  « 

^  wo  I  ZOHB  SZIA3 

»  MIBB  <#^«1|>Z  BVOOO 

IBB  0(A  ^  33  M>«i  O 

W  33  OZZMI^  I  MB 
w  zomb  o  <#%aez 

IBB  MB  «  XMB>  IIB3M 

Z  ZK  ZW«  %ZO 

«M>*«-000 
K  M>BAIfc«  KMIAABWMB 

Z  OZZMift-l  OkOmbi  OW 

o  MOMBmibb<#OIbB3X3«#«m«3 

B'^  M>ZW  MBO^ilAW  ZX 

^  MttMO  M>HftlfcZMtV»3  MB 
«  Z  OBAOZZO  «>ZIAOB 

WZmbmb  wxOWWifcZ  O  C 

30ZZMB  ^M3MB0^^MM>«0 

WMIBB»-ZS  ^WZ  WWOIAW 

«WO«^  lAKXZ  3 
««00  <m3«ZoZM.3ZoO 
wWF^M3  OWMb3MBZO^XX 
3  OZWUB  MBWZOMBOB-aA 

MBWM^ZZZ  MBD«CmZ  m 

O^ZZ3ZOZlA  >0  Z300 

ZZIBBMB^  aOKW  MBMBO  ZO 

ZWVZOZba  m>^«aX  ^mO 
MB  ZMi>ozeiM«w  ».>o^3  • 
>UB33  M«MB  zz^  oxe 

ZOWO^^KBAVI  K^OIAOaJlM 

m  zzw^«MZxzz«BA^o 
ZZV>  OO  #>  WO^MOOO 
moowZ^mb  mZZZK  X«m« 

>^z<aomiaoo  e  r  BA  o 

0««oZZ«m*a«oZ3mmbO»> 

BBB  WZZZW  IZIA  W>  >ZW 

3M03WMB00  «XMB^03  ^ 

W  Zw  m  9  9  9  ^ZOZ  MB 

^Om  WOm^OO  m>m.z 

ZO  BA  z  z  oMe>oooo»A 

mOmoOBAm>Z»-  ^XWZ  ^ 
3IKCtO  «OW*>W  BAO 

3BA3WO  «  BA  Z  « 

^W  w  O  o  w  M  o  o  Z  »-  .1  W*0  O 

ZXZmOZ«XOZmbbb3zmzx 

M  9 

IM  W  BA  M  O  •  • 

M  O  O  M  A« 

ZBA  z  w 

«  3  o «  e  o 

BA  BA  z  M  c  e  o 

C  K  BA  M  M  Z  Z 

^  z  w  w  ^ 

«  «  e  BA  O  o 

B#  wo  z  o  c  c 


G4 


ICTION 


LEO  Data  Summary;  Sta  39098.  Ocean  Isle  Beach.  North  Carolina 
Latitude  33°51’10.8*.  Longitude  78°26'7.8". 

Data  Collected  from  1  Jan  81  to  31  Rec  81 


w  O'O'* 


^  ^  eo 

Ki  e  •  e  ^ 
«D  ^ 

«rt 


>  OO  00«^  0 1#  o 

O  'O^M 

X  e  e  e  e  e  e 


o  o  e  lA  a 


o  o  o  o 

aA  e  e  e 

o  e 


kOi*  io<o 


•  e  e  lA  e  e 
O  0>  «*  aA  e  e 

Aa  V IM 


«  a*.  o 

•  e  •  e  e  • 
>  »  »  aA 


'  »  «  »  a 


e  a  a  • 


I  aA  •*  «•  I 


aA  avi  O  • 


aA  ^  ^  O  ^ 


«A  ^  «D  lA  ^ 


^  O'#'#  O'#i0 

«i  aA  0«<A  Ok^iA 

O  a  • 


»  eaw  '#  ^ 


o  o  aA  e  o 

aA  •  a  a  O  aA 

aA  #> 

«A  •# 


« 

aA  aA  a 
a  a 


>0'#o  aA  iw  lA  o  A.  ( 

aaaaA  aaaaaaaa 

«oaw  <oaA'««<eiA  « 


^oys  lO  aA  lA  o  o 


*  ^  <0  «A 


aA  aM  40  aa> 


'#  av  «  4A  a 


OaMA.  o '#  a^ 

aA  4A »  A.  «n  aw  o 

a  a  a  a  a  a 


^  ^  O  O  an  a- 


O  O  O  O  aw  o 

aA  a  a  a  O  ^ 

O  O  Aa 

'O  '# 


^  aM  0«  O  o 

aA  a  a  a  aw  aA 

4A  0#  fN* 

'#  lA 


O  O  O  O  '#  o- 

aA  a  a  a  O 

O  O  aA 

■C  *# 


OA-aA^  oaAAfAO^oawK 
aeafA  aaaaaaaaa 
OA**  awiA^  ^  aA  o 


OAO^  OAwv'O^Atawo 
aaaaA  aaaaaaaaa 
'OoaA  »«<0«AaAaAa^ 


0«»>«AO  aAOAAOOaAOO 

aaaiA  aaaaaaaaa 
^OaA  aA  '0'000#> 

A#  ^  ^  « 


OOO  <OA^  A>^  o 

Oaa^AJ  0*A^  aAlA 

a  a  a  a  a 


O  aA  A  ^ 


W\A>Al^AAO>00 
aaaaaaaa  a 
<0  asa  PA  «  O'  40  A* 


<o  <#  <0 

A#  Al 

a  a 


asi  ip*  O  «A 


OO'O'O  pA  lA  o  aA  PA  o  aA  fA  o 

aaapA  aaaaaaaaa 

OO'#  aA  PA  PAPA0*APA 


04A«Ap>  #4  «A  O  4A  O  0>  IA  '#  O 

aaPA  aaaaaaaaa 

>  'O  <o  aw  ^  <o  o 


0»  '#  <0  4 


OO  O  O  •  4A 

e  aA  A  4A  o>  O' 

a  a  a  a  a  a 


.  p*  O  O  aA  «> 


Oasp'oo  ^AO^AO^aA^ 
aaeM  aaaaaaaaa 
O  OA  A  O  A  A  O  A  A 'O  A 


00-0  O  *• '#  AO  O 

O  A  a-  p»  A  ^  OaA 

a  a  a  a  a 


O  A  40  lA  A  O  A«D  A 

O  A  O  PA  A  PA  AP 


a^x#  ^O-A  A 


X  pwO  OAA  Oapf 

H  PA  eoo  o^< 

^  a  a  a  a  a 


#>  O  O  O 
»  O  O'  o> 
O  A  «  V 


OAA^  AxOeOOOA^O 
aaaaA  aaaaaaaaa 
AxOPA  fA  O-  O  PA  O  O' 


wa  too 

O  SO 

ita  pw  O  A 


OOO  x#  O- A  xOA  O 

e  O  O'  PA  A  O'  A 


»  «  ^  MM 


o  o 

OM 


AOw  >X«a  sio 


too  »  4 


OT  S  «  O  « 


»  •  •  S  •  S 

c  s  «•  o  « 

.03  M  >  A 


»S  o  AO  a 
>  soo  s  a 

#AM«I  AAI 


»AMO  AMO  A> 


>  a  A  > 


IM  O  40I0OOS  OOOtH  O  <  AA4 


a «  o  o  s  o  s « 


ar «  or  s  s 

1904  99  OMSASOf 

ISA  «s  ss<o«oso 


G5 


PA  9  o  A  a 
t  O  s  «  Ml 


«oK  m 

ss  s 


(Continued) 


mCTtON  riCTOII  OF  .006  SHOULD 


LEO  Data  Summary;  Sta  39098.  Ocean  Isle  Beach.  North  Carolina 
Latitude  33°51‘10.8".  Longitude  78°26*7.8". 


« 

*-  o  o 

O  V-  ^ 

O  K  A4 

O  ft  O  K 

ft  ft 

O  Alftft 

o  « 

O  «•  ft 

a  K  o 

a  0  0  • 

•  •  •  a 

e  e  e 

ft  «M 

ft  a 

«•  a  ft  ft 

w  ^  O 

O  ft  ft 

O  ft  ft 

^  a  o  ^ 

K  ^ 

o  oa  ft 

U4  PO 

ft  (1*  ft 

a K 

ft  o  •  • 

ft 

0  •  0  ft 

o 

a  •  • 

e  e  e 

^  ft 

ft 

a  Oft 

ft  N 

K  ft 

a  ft 

ft  ft 

>  o  o 

O  ft  »* 

O  ft  ft 

O  ft  O  K 

Via 

O 

ft  ft  a» 

aft  ft 

0^  e  0  • 

K  K 

e  e  e  ft 

X 

e  e  e 

e  e  e 

ft  a 

#v 

a  a  ft 

ft  ^ 

ft  ft  ft 

M  K 

ft 

»-  o  o 

O  ft  ft 

O  a  ft 

o  o  o  o 

ftO 

w 

ft  ft  K 

a  a  o 

ft  O  0  0 

aft 

•  0  •  ft 

o 

0  0  0 

o  o 

A# 

ft  ^ 

ftftft 

«M  ft 

ft 

a>  oo 

O  na  #>. 

o  oa 

O  ft  o  K 

^  o 

a 

ft  ft  aw 

a  o  ft 

ft  ft 

U4 

•  00 

ft  a 

#w 

aftft 

VI 

ft  ^ 

ftftft 

ft  a 

ft 

o  o  c< 

o  ft  a>. 

O  ft  ft 

O  K  O  ft 

a  ^ 

3  VI 

O  ft 

a  K  a 

ft  O  0  0 

ftft 

o  o  • 

0  0  0 

a  ft 

rv 

a  a  ft 

ft  •“ 

ft  ft 

a  ft 

>■  V  O 

O  fu  ^ 

O  K  O 

^  a  o  a 

flo 

^  v> 

ft  ft 

a  K  a 

ft  0  0  0 

Oft 

3 

0  0  0 

0  0  0 

ft  ft 

ft 

*» 

ft  INi 

ft  ft 

a  ft 

ft 

«u  ^  O 

OK  ft 

O  K  av 

a  ft  o  ft 

OO 

7  aii 

O  ft  o> 

ft  a  K 

M  0  o  o 

aft 

9 

0  0  0 

•  0  0 

a  ft 

ft 

a«DK 

K  ft 

V.  a 

ft 

>  O  O 

O  O  ft 

o  a  ft 

o  o  o  o 

ft  ft 

<  VI 

ft  fv  ft 

a  ft  o 

ft  0  0  e 

Kft 

S 

0  e  e 

0  0  e 

O  O 

ft 

ftftft 

a  a 

ft 

•J  o  o 

O  K  ca 

o  a  ft 

O  K  O  ft 

a  o 

OKft  o 

ft  CM  ft 

a  a  o 

ft  0  e  0 

•  •  0 

0  0  0 

a  ft 

ft 

« 

ft  an 

ftftft 

ft  a 

ft  ft 

*  *-  C’ 

O  ft  ft 

O  O  O 

ft  fw  o  ft 

a  ft 

Wl  VI 

ft  ^  ft 

a  ft  o 

ft  O  •  0 

m  ft 

o  •  •  ft 

» 

m  ft 

V4 

< 

ft  K 

ftftft 

ft  a 

r 

m  ^  O 

o»-  ^ 

O  K  K 

K  M  o  ft 

a  «n 

IV  A* 

ft  ^  aw 

ft  a  K 

^  e  e  0 

ftrv 

«k 

•  e  0 

•  0  0 

o  a 

ft 

ft  av 

a  ft 

a  ft 

*  V  o 

Oai#  V 

OK  iw 

ft  ft  O  «M 

ft  ft 

<  VI 

ft  O  ft 

a  ft  M 

ft  o  e  e 

A#  ft 

•  •  0  ft 

0  0  0 

•  o  e 

a  ft 

ft 

ft  an 

ftftft 

ft  a 

ow 

ft 

ft  ft 

PV 

ft  c 

ft 

ft  o  o  o 

VO  V» 

9 

e 

o 

c  a  a  a 

C 

O 

M  ft 

m  ft 

O  A  •  V 

ft  o 

Mft  e  a 

v«  e 

e  K 

o  w 

K  mm 

•EMC 

W  M  S 

K  ft 

IV  K 

«  €) 

Oft  o 

HI  ft  O 

a  w 

o  c  o  a  fc> 

>  O 

M  K  ft 

C  ft  ft 

>  c 

9 

Ml  C  ft 

O  K 

a  ft 

9  a 

SMC 

«  O  « 

oea 

ft  m 

ft  M 

•>«  •  « 

M  M  9 

ft  c  > 

ec  9 

ftin 

v«Oa  9  0  9 

»»  O  M 

>  C  «# 

•r  ft  ft 

K  O  W 

90 

«( 

«  a 

ft  M  a 

M  ft 

>  la.  ta 

9  M 

MM  O 

M  ft 

9  9  0  M  O 

•r  e  e 

»  a 

ft  a 

a  o 

c  o 

a  coo 

«u 

ft  a  a 

K  >  ft 

VO  K 

o 

M  M  M 

a  9  « 

ft  a  a 

oa  c 

mtm 

<0  M  M 

M  a 

ft  9  a 

ft  ft 

M 

OM  • 

X  »  c 

ft  c 

MC  W 

•  o 

os  • C  O M 

r  c 

o  a  a 

s  ft  a 

9  V  a 

OK 

M  9  9 

*«9ft 

0»K 

a  9m 

9  9 

•  v«9»»  9m 

ft  C  C 

X  a  a 

•ja  ft 

9C  a 

a  9 

cs  a  ft  c  a 

9 

VO 

•* 

9 

eeeeee 


4  •#  O 


o  o  Kt  lo  lav  aw  a*.  ^  » 


tmm  j  o«o  o«c» 

iwto*  »-i»o  tm  m 
»ssw  «  m  •  m  • 
w  ««  K  ««  r 

«  >^3  9 


well*  or  OOfCRVATIONS  30  27  31  30  31  30  31  31  29  31  29  30  360 


I 


•o 

•o 

3 

rH 

V 

a 

o 

o 


^  ^  Of 


w  rv  o  ^ 


>  o  o 


^  e>4 
lA  IV 
O 


Ok 

iO  M 

o 


ru  ^  O  O 


t9  INI  «M  O  < 


»*-  Kt  kO  ^ 


«V  O  'O  »<•> 


«n  o  <0  '« 


ir>  m  «) 


^  <0  irt  O  ko 


«o  'Olv 


o> «  K  f 

«0  «v  «»> 

«v 

o  <0 

ll^  O 


t  M  w  or  o 


O  ^ 


V»  <» 


0  A 

M 

B 

K  A 

K  A 

9  X  A  0 

A 

X 

0  X 

^  A  A 

A  A 

X  ^  A  9 

A  X  A 

A  X 

A  19  9  0  ^ 

0  X  M 

A  M  A  m  0 

X  0 

A  • 

X  A  A  >  > 

0  A  X 

A 

A  X  X  m 

W  A  m 

X  K 

X  A  0  A 

A  0 

an  9 

A  A  X 

>  A  0  0 

X 

X 

0  0 

A  X  m  X  X 

«9  A  X 

A 

0  X  X 

MAO 

M  A 

X  A  A  0  X 

A  A  X 

A  A 

0  X 

X  X 

A  X  X  0  X 

9  X  m 

A  A 

A  ^ 

A  0 

A  A  e  A  A 

B 

A  X 

K  X  K  1 

M  A 

Ml  A 

0  9  X  A 

K  A  A 

A 

A 

0  X 

X  X  X 

X  M  X 

M  X 

X  A  X  A 

ABA 

X 

X  A  X  e  K 

A 

A  A 

X  A  m  M 

ABA 

0  X 

X 

0  AO 

XXX 

X  ^ 

0  A 

•  X  X  X  A 

A 

T  X 

X  0  9  A 

A 

A  A 

X  A  A  A 

AX  A  A 

0  A  A 

A 

r  A 

AM 

X  X  0 

A 

A  9  0  X 

A  A  X 

0  X 

X  A  •.!  m  X 

X 

X  m» 

A  0  A  X  A 

B  X  am 

A  A 

A  9 

m  A 

0  9  A  A 

A 

K  A  A 

A  A  1 

A 

X 

»  ^ 

e  A  «9  0  A 

X 

X 

A  X 

X  A  0 

»  «0  ^  • 
r  ^  fv  ^  ^ 

<►  o  <» 

>  m  K 

■>  '0  9-^ 


mJ  IV  C  O 


>  O  IV  ^  »r»  <► 

.  r>  tn  ^  K  «> 


rv  v% 


rv  m 


A| 


o>  «>  -o  o* 

kO  ^  o>«- 


o  «9  ^  ^  ^ 


fSI  ^ 


m  10  «W  o  ao  'O 

<4>  viv  w  irtan  ao^  ■<> 

lb  m  «vivo>«>iv^ 

VI  «%  o>  M  ^  ^ 

O  ^  o  «  0^0 

01  <V  IV  O  IV  an 

«  I  ^  ^  A* 

V  I 

ar  k*  V-  o  •- 

<  ai*!  w  0>^  ^O  O'^  'Oa^ 

•%  fv  M  man  ^  V-  <r>  ^  v- fn  an  ^ 

m  an  O  fV  9  f<k^ 

3  f-  O  IV  O  «0  «D 

w  «#  v>  «-  o  ^  ^ 

w  I  I  ^  vn  ^ 

m  *n  II 

ar  m  Ml 

K«^«iC  VIM  M«n 

«  X  9  01  A  ««  O  A»> 

>  O^  X>>^^X  X^^>X 

X  MOOa^O  OakiV 

Ml  ^  >  v«  4i»  HJ  WM  m*  W  Ml  WM 

an  <  an^M^Mor  aia^m^MX 

•  >  a»  AX  A  A  AX  A  A 

O  «  A  X>  90  90  A>  90  90 

M  A  Ml  A  A  C  »A  >  A 

XXOOA  A  A  MA  AOT  A  AA  AA 

eoeoo  m  aa  aa  «r  aa  aa  xo 

A«J^W  X  aO  AO  00  AO  AO  00 

AAAAa  X  a  a  a  O  ^  X 

O  Aa9a  a  m  A9a  a  a 

akca  ao  ^o  ^e  AO  «je  «jo 

a390«  ao  X  X  a  XX 

SvSxA  OOA«.  AS  Ar  OAC  AX  AX 

oSxSr  XA***?  A^  A^  2"*^  Si  A^ 

AXa>9  AA  a 

XSK  XX  ox  K 

O  A 


A  A  O  X  X  A  • 


iwom  ^99inAA 
^  99  OXXVI^  I  A 

A  XOA  O  X%XX 

A  A  X  XA>  A9a 

X  XX  XAX  nxo 

A  MX  alDO  XA  aAOAO 

A  A  an  A  k  XAMIMWA 
X  OXXmaI  omoai  oa 

O  A  O  A  M  A  X  O  A  9  X  9  X  A  X  9 

M  M>r^  AOXA^  xo 

A  AXMX  AAXAXXA9  A 

X  X  OAAXXO  X>XAAA 

^XAA  MXOa^AAX  O  C 

90XXA  AMSaOAAmaXO 
AMAAXt  AaX  ^AOAX 

^A>  X^OXW  AAXX  9 

XXOO  XA9XXAXA9XAO 
A^rAA9  IVwA9AXOAXX 
9  AXAA  A^COaOAM 

aaaaxxx  aoxmX  m 
oxxxorexA  >0  xxoo 

XXAAA  XOXA  AAO  xe 

XAXCoXA  m»AAX  klMO 
A  XAAOXOaX^  AOA9  a 

>A9>  MXA  XXA  AXO 
XOaOAAXAA  A^OAO^A 
X  CXAAXMXXXXXM^O 
XXA  OA  ■>  AOAABaO 


OKA 


A  X  X  X  W  I  X  A 


XAXA^  aOAA 
i9^x  xaoxXA 
•OOXAUAOOm 


mo  A 

Kao  »  A 

%  9  0  0 

K  K  maoS 


O 

X 

A 

s 


G8 


LEO  Data  Su— arv;  Sta  39098.  Ocean  Isle  Beach.  North  Carolina 
Latituda  33°51'10.8".  Longitude  78°26*7.8". 

Data  Collected  from  1  Jan  83  to  31  Dec  83 


I  ; 


<0  •  •  • 


0v*0  OO^ 
fn  <o  *0  o 

a  •  a  a  a  a 


e  e  io  o  M 

fSi  Ok  fw  9f% 

a  a  a  a  a  a 


«•  O  0«tN  OkO^ 

O  Ok  «  kO  «  M 

a  a  a  a  a  a 


%!i  OO*#  0«^«r 

3  OO-O  «0  lA  40 

4  a  a  a  a  a  a 


>  ^  o  o 


X  o 


r  Ai  K  «f> 


9 

o 


r  •  o  wo 


^  O  kO  aA  O 

•A  a  a  a  O  VA 

0>  O  tA 


0«AO^>  tftO 


^  40  O  A4  Ok  ^ 


^  OO  O  Ak  » 

lA  a  a  a  O'  Aa 

O  ••  Al 

A4  A- 


o  o  e  o  ko  o 

aA  a  a  a  A.  lA 

O  O  Ai 


OO  «A 
lA  <0  O  O  kO  00 


OO  O*A«0  00«A 
*A  ««  A>  kO  O  <A 

a  a  a  a  a  a 

aA  av  K  «A 


•  0*0  OOIA  ooo 
w  A«  eoo>  koo  o 

a  a  a  a  a  a 


4^0  04A^ 

•A  «««iA.  kOOO 
a  a  a  a  a  a 


O  O  O  O  ^  O 

aA  a  a  a  (A  lA 

O  O  aA 


^  <0  O  At  ^ 


O  k#  O  O  «A« 

AI  a  a  a  « 

^  40  At 


^  O  O  kO  ^  a 

A>  a  a  a  o  * 

O  O  AI 


O  ^ 
o  w 
woo 
«at  to  o 

>e  i*t»a«  OWM 


aAOOe 
O  O  Ok  O 
O  A  •  V 


O  S  «at  mmm  A»04i4 

m  a  w  a  a  w  w 

.  «ik  a  a  a  woe 

»o  aa  aa.ae 

waa  a»a  w  w 


oeo-*  tnr^^-  w»o  o 

aaatO  aaaaaaaaa  AtfAa*  OlAtA  aAO 

eeWM  fwa  A««»0»<0  ae  a-  a  a^  a  aAl  aaA 

A*  ••^aw  aA  ^  ^ 

0»AAa^  O  a  A.  O  A.  OA»^  AI  OMO  **OaA  A4^  O 

aaatA  aaaaaaaaa  OaA^  ^lA 

aOkO  OAlO  OkOOOfA  a  a  •  a  a 

M  ^  ^  • 

I 

oaoe  K  A.O<AtA4AOA>  A.  fA  Al  K  O  fA  ^  « O  O 

aaaiA  aaaaaaaaa  At*#  OOA4  k#A4 

aa«o  aa  maaAeaa  •  •  *  •  * 

^  aa  lA  ^  A* 

I 

oma-a-  aooaao>aKfw  fAA>a  ao«A  ia^  o 

a  a  aaA  aaaaaaaa  a  O  kO  O  aA  Al  aaA 

aoa  ao  irtaavaoiA  a  a  a  #  a 

^  Al  M  ^  a-  ^ 

I 

OaA^O  aA  lA  o  lA  A«  a^  0»A  lA  O  a  a^  a  a>  pa  O 

aaaPA  aaaaaaaaa  lAAt  OlAAi  PAiA 

aOkW  fA  aA  aA  a  a  aA  IA  a  a  a  a  a 

^  IA  ^  IA  Ak 

I 

O0ka^a»  «w^Oiwoao^4Aj  ak>Ai^  oo  o 

a  a  aPA  aaaaaaaa  a  O  »A  O  At  O  PW 

fwaiA  lA  a  tA  PA  a  a  a  a  • 

w  ^  a  ^ 

I 

A»  o  o  a^  Al  o  Al  o  IA  p*  ak»  a^  o  a*  ^  o 

aaatA  aaaaaaaaa  ^Ai^  POApAi  ^lA 

k«  O  aA  a  a  PA  oaa  pa  a  a  •  a  a  a 

A>  ^  M  tA  p> 

I 

OPAao  aA  IA  fA  PA  o  A>  PA  K  o  «>  A»  a  PA  a  a  ao  o 

a  a  aPA  aaaaaaaa  a  O  IA  PM  O  PA 

ooAi  apAatAOapAa  •  •  *  •  * 

^  ^  a  ^  ^  ^  ^ 

I 

oao«>  oapw^oop^oo  Ok  a  o  aAtp>  ko  o 

aaalA  aaaaaaaaa  a»PA  OaAl  PAiA 

oa>a  afAke«»M»  •  •  *  •  * 

ip»  IP*  a*  a  PV  a*  ^ 

I 

00400  OC>aoOP^*APwO  KaiA  400«A  OO  O 

aaaPai  •aaaaaaaa  PAiwa*  ^k*a»  ak»pA 

«»OPA  PAkOKOOO  •  •  •  •  • 

P»  ^  PA^^tV  ^  A-  • 

I 

OP>»pvA>  pv  a  opk»  a- fw  ^  a  o  ^oa  ooia  o 

a  a  aPA  aaaaaaaaa  PA  tA  v  PA  o  *>  O  PA 

o  p-^  a  tAA/  oaoa*^  •  •  •  •  * 

PV^  M  ^  ^PV  ^  ^  I 

I 

OOPAa  aaa  aAipsi  o 

aaaPV  vaa^aaaaa  a»tA  OaA#  aAt 

aoa  fw  a  A>  Pa  P>.  a.  ^  a  a  a  a  a 

w  ^  ^  a  pv  ^ 

I 

eaap*  oamaaA-aao  aaa  pm  a  a  a  p-  o 

aaaa  aaaaaaaaa  Oac»p  aa 

aOka  oaaoaoaa  a  a  a  a  a 


X  «  OOP  oo  O  OP 

o  ao  «  o  oa  OP  m 

oo  o  OPMOO 

ao  000009  A»  o  O  O 


m 

Ml  O 

Ml  9  O 

Ml 

>  Ml 

If 

OMt  oaxMP9 

»o 

«S5S 

MIO  O 
99  4# 

•*9  0 

9  O 

o 

o 

9  a  9 

O  9 

MIO 

w 

4  < 

S 

09  490wi 

'9 

MPOOO 

9  9  • 

oS« 

c 

9 

ooo 

9  0  0 

>  9 

O 

O) 

r 

000  9  m 

a 

9 

MOW 

sa 

)  m 

9  . 

9 

Om»9  9w 

O  99  9 

5_tJ 

m 

9 

9  0  0 

^  o  o 

9  9 

o 

O  : 

9 

990090 

0  0  0  9 

a  S  ^  0  9  0 

» o  o  o 

»  a  O  ^  a  e 


oS& 


G9 


L 


(Continued) 


SNiVAMlSm  I««1S  MOHtMOJ 


OMf  vrii'***  •-*« 
s  S  C  e  •* 

?M  ^  H  ^  «  SO 

»>  m  OOO  MbWK 

0«  ^5  • 

Si^  »»Ol^SO  OS  tM 

O  M  ^  O  9^  «« 

W  SOM  OO  • 

•  «i  0^000  •  OO 


«  O  OW 


^  MO  •  SOO  ^S**3 

MOO  090^0 

_i  99  OSSO^  I  m 

900  O  0%OS 

•I  M  «  SOO  090 


o  OOO  %  OOOOwO 

»XSOOI  OMOmI  OO 


_>900  oSO^MOO  O  S 

SSmoSs  OMO  ^rf**®**^ 

^ o >  <^o«^  ®t*2_  2 

««00  «09«SOSoaSOO 
W^S009  •MM90900SS 

9  WSOO  M^SOoOoo 

MMOOSOS  OOOOS  o 
0,/SS9rOSO  90  S900 

««00^  OOOM  woo  so 

SWOSOSO  MOWOS  %mO 
W  OWOOSOWO^  »*OW9  • 

>w9>  wow  SS9  0X0 
OOMOWWOWO  w^ooo^w 
o  SOMWOmSSSBOM^O 

B  ar  O  OO  o  WOOmOOO 

OWBoOWOOO  #*0  O 
OOOOSOOMOOWSOWWOO 
O  WOOOO  ISO  O  >SM 

o  B  **  o  o  OOOSOW  9S^* 

9WO9WW00  *>*2909  w 
^  Bw  OSBS  OSOB  O 
WOO  WOOWOW  9WBS 

BO  OBS  OW O W O O O O w e 
MO«^OOOOCW  USOS 

9IOSCO  OO^WO_OWO 
9O9W0  OOBOM 
WV  O  OO  «»MO  O  S  o  ^mOO  w 
BBSMoBOSWSwwSBMsar 


1 


i 


GIO 


r 


! 


r 


o  •  • 

o  ^  « 

X  «  >x 

X  M  mo 

^  w « 

o  %  M  •»  b  « 


O  «  ^  ^  IW 


•A  •  «  Ml  ^  >  >  O  M*  X 


44  o  «•  lU  o  (A  ^ 


«  »->  «  I 
X  Ml  f 
O  I 


X  *■  M  X 


•I  X  X  o 


»•  Ml  X  e  K 

e<  X  • 

X  .J  ^CXmXMI  xc  vm 


X  III  9  X  o  ^ 

«0  X  Ml  >  »-  XXX 

OX«M*  XXK 
^  M»  M  X 

N-  MX  I  xxw  %xx 
M.  MMi  x^«xr  Mie« 

X  XU*  «i  39  ir»«J 

^  33  XXXM*^  I  X 

M  xox  o 
M*  M»  «  X  X  >  X  3 

X  XX  X^X  %XX 

^  MX»XO  x*»**>ox 
M>  XWiriMM 

X  OXX<>«xl  XMOXI  O 

e  »>  X  X«>»  X  ^  3  X  3X  S'#  X  X 


X  X  Xxxxxo  xxxxx 

^XMIX  «i^XO^MXX  o  X 
30rZMI  M>X3X0X^MXX 
MMXMXt  M>mX  ^XOX 

x^ox^  xxxx 

XXOO  XX3XXMIXX3SX 
M^X^X3  XMX3XX3XX 
3  XX^*MI  X^XOXXX 
XMX^XXX  xxxmK  ** 
X^XXSKOXx  »x  X3X 
xxxx««  xoxM*  xxe  X 

XMXKOXX  »4>VWX  %M 


XXwO^^XMX  ^aixxx^ 
X  KXWXXmXXZXXw.1 
XXX  Ox  m  MOxxxxe 
xxx^xxx  ««XEXX  XX 
>xxxexx«o  oKx 

XXXXXXXXfuxxXSxxX 


3X03XXX0  XSXX03 
^  XM  XXXS  XXXZ  M 
MXX  XOXXOX  XXS 

XX  XXX  XmOXXXXOX 
ma#«xxxxXx  ^XXX  ^ 

dixKtx  xx^xx  XX 
%.J««XM  3X3.IX  XXXX 

XSXXXXXXxSmxSSmX 


M  O  X  X 

ax  s  X 

«  9XX  * 

X  XX  X  X  e 

X  Km  xm  X 


i 


G12 


r«icTiON  r«cT0R  or  .ooi  snoulo  it  usio  in  iouation 


LEO  Data  SuBmarv;  Sta  39098.  Ocean  Isle  Beach.  North  Carolina 
Latitude  33°51'10.8".  Longitude  78°26’7.8". 


(Continued) 


(Concluded) 


K  ^  r«eo> 

O  *11% 


Mp 


e  « «M  w  «  o 

w  ^  M  ar 

<#>  a%  «*  Mik.« 

M  K  X  A  ^  M  0 

X»>  9<lif0  eZIif 

O  «  ^  Ml  W  ^ 

x«iitia  iwxw 

wx  ^090^  O  X 

Ml  0MWMO  X  O 

M •  XW^>>  OWZ 

M  UIX^M  W^M 

XK  X  WO^  wo 

M  9  W  0  X  X  M 

«|  >  W  O  O  o  0 

oo  WXMXX  0^X 

XX  XM  X  M 

m  o  X  X  M  M  o 

xw^xx  0wx 

XX  MXXOX  XXM 

4>o  0iMem^  xw 

ox  X  X  K  I  %  ^ 

wo  ox  X^  KO^ 

ox  ^  X  X  XmX 

XWXW  OXW 

X  X  »i>  X  O  X  w 

O^  XWmm  wow 

O  O  ^  O  X  X  X 

Oo  aXXXW  ^X 

XX  X  0  9  0  •• 

»»|p>  xwoo  C«w 

W  ox  Mf>  0^0 

cw  »>x  ^  xxo 

*-  W  90X  WOX 

ox  XX^»»X  X  • 
x^  ^Oxxw  ox •w 

»»9  o>>  09o0 

w  K  O  w  o  o  I 

O^OOW  9  ox 

ox  XXXWX  XoO 

OW  WOXOH  xxx 

X  w  9  o  e  w  o 

XO  OW>^  XXWM 

►  O  OXXO  •  XoK»> 

O  ^  ^  O  0  X 

K  wo  I  XOW  ^X09 

o  oo  X  X  O  C  fVO«0 
OOO  ^990WW 

99  exxo«j  •  w 

W  XOW  o  x%xx 

IM  X  XW>  W9m 

Z  XX  x^x  %xo 

Pm  ox  aOO  X*-  aoOWO 

►  xoomww 

X  OZX«i»4fcl  oxowl  oo 

O  ^0W»«wXOw9X9XikX9 

M  o>r^  w  o  o  w  XX 

^X*«X  OKXWXXOS  Ml 

X  X  oowxxo  xxxowo 

^XWW  V  X  O  .1  w  w  X  o  C 

9eKXW  ^OXWOO^MWXO 
WMW^Xt  ^WX  ^OOO^ 

X«IOX^  OOXX  9 

XXOO  X  9  X  X  W  X  ^  9  X  w  e 

W^X»»09  OWW9WXO^XX 
9  wxow  W^XOWO^O 

WW^^XXX  WOXmK  m 

0^XX9COXO  >0  X90X 
XXWW^  XOXMI  WWO  XO 
xwxrexo  M  a»  ^  o  X  vmo 
m>  xw>oxoxx^  ^owx  • 

>w9>  Mxw  xz^  wxe 

X  X  X  W  W  X  M  X  X  Z  X  X  M  •!  O 

xxo  O  Ml  O  WOOMOWO 

9M-XO00O00  0X0  o 

OXXWXXXOOXWX9WWO^ 
w  WXXXW  1X0  o  >Xw 

9009^WOO  XXW^OX  o 
mM  Xw  XXXX  OXOX  w 

woo  WOOOOW  OtbXX 

xw  oxx  woo^wowooo 

MO^WWOOKO  «J  Z  W  K 

OfOXf  w  xw^oo  ow^ 

%^*^m**  909.IX  xoxxw 

XXXoWXXZWXow9ZoZX 

O  X 

W  O  O  M  o  •  • 

mO  wo  w 

X  W  X  o 

\  90X  O  o 

OOXoX  o  o 


614 


■LEO  Data  Summary;  Sta  39098.  Ocean  Isle  Beach.  North  Carolina 
Latitude  33°51*10.8*.  Lonctitude  78°26*7S". 


•VS.  MtT  CUMfMT  (2)13)  -.26  -.10  .20  .03  .0«  -.11  .02  .29  .61  .63  .76  .37  .21 

Muaai*  07  00Sf»V«Tt0NS  31  27  31  30  30  30  30  31  29  30  30  30  339 


rOUSNOVC  SLOPE  OSSERVtTNS 
NMIMUH  SLOPE 


T 


w  fM  ro  o  O 

O  fu 


f«i  O  O 

A.  0*0 

I4(  M 


«J  i#  fw  ^  C> 
•i*  « on 

tt  «M 

A. 


X  fsi  fsi  O 

•  PPS 

«  rw 

« 

r 


^  ^  '•  •n  ^ 

^  fM  X*  ^  ^ 

«v  ^ 


>0 


«V  IV  o  ^ 


I 


o> 

m 

pi» 


«vd«b 

w  O 


oap  r 

S<M  9 


mO 

^  K 
22 


r 


o  «  fv  w  K  o 

Ml  III  * 

^  >  A  «  V*  M  4 

*4  M  Z  A  ^  M  A 


Z  >>09A^  AAm 

O  M  w  M  O  or  A 

•  OUlZ 


A  O 


>  M  A  O  O  t9 


A  O  Z  Z  •-«  tv  A 

ZUS^A<  MCPZ 
O'  A  MAZOA  3Zm 

OO  OIUOV^^  Alfc 

V»  A  Z  Z  Z  I  %  ^ 

Ui«A  OZ 

AZ  ^  Z  Z  AMZ 

w«t  ZoZsw  awAlai 

A  «  «  e  z  u 

VS^  ZUiMP4  lUAtU 

o  o  ^  A  Z  Z  A 


KM  »»A  •»  aZO 

^  Ml  aOA  mMZ 

o«  a  • 

Z  •!  KOAZM  0A  vIV 

^9  M  >>  O  9^V> 

w  Z  V»  M  V>  «->  I 

•  •I  0»>I9AM  I  A'^ 

V»«  AAAUlX  <#MO 

AU  AAAM^  AZZ 

A  MS  A  o  ^  e 

«e  Aui>K  zzmm 

OZAM*  At^z^ 

^  M  OA  V>  A 

^  CPA  I  ZVIM  %ZV»9 

Ik.  *4IP  A>^AZZ  fvOAA 

III  AM  ^99irL«lM 

^  39  AZZM^  I  M 

CP  ZOM  O  A«AZ 

Iw  M  «  Xlil>  M9m 

X  ZA  AMA 

K  »4A  oAO  Ali*  kv^OlwA 

Z  OZZ«*Al  OKOlUl  AM 

O  ^AIMp>*IMAAM9A3AA.k3 
k«  MO«jM^  AA 

M.  ^A'>«A  M^AMZAM9  m 

«  Z  AMMZAO  A>ZM||iA 

^ZVIitf  CPXO^WICA  o  Z 

90ZZM  ^»49ii#0^>>mAAA 

%^p«ui»>AS  ^MA 

A^OAV  M»-Z«  3 

««00  A^3AZMZ^9ZlllO 
C»«JZ^M9  OwuJ9IUZAH>ZZ 
9  UIZ^M  MI^KOMAMM 

hiMM^XAA  ^AamK  m 

A^ZZ3X0ZM  >A  Z9AA 
AOAUI  MMIO  zo 
amakozm  »4>^mz  %MO 
Ml  AM>nZAlcA^  ^-^AMZ  • 

^Iil9»  MAIM  ~::z>  Ilizo 

AACPOMC-AMM  C>«iAMA.3A 
A  ZAAMAkMZZZZAM^O 
ZAM  OM  a  wO^mBMIO 

44AZZZ  Zaa 
Z^ZMOMMAO  OZm  O 

AAA«i»ZAA»4MAMZ9»4IVO»- 
A  MAAAM  IAM  M  >ZM 

9MA9ZAAO  AZIVZeZ  A 
^  Zo  AZZZ  »- Z  A  X  lil 
OAM  zOmzOmp  ^AZZ 

9m  MZX  Ml  M  O  M  M  A  «M  o  M  o 
k«  A«c  Ml  «M  V»  M  Z  ►  -I  Z  W  Z  -l»4 
9IZZ«M  AtMWMZ  MAM 
««JoAM  9«I9^A  AMZAW 
MM  W  A  A  al  M  A  A  Z  M  ^  *4  O  O  M 
ZZZmAXAXaZma9ZMXA 
AMAAAMAMmAmAOMMMIc 


M  9  M 
Z  W  Z  M 
c  9  AA 

A  A  Z  A  z 
Z  S  AMA 
M 

A  «  O  A 


V  M  A  A 


1 

? 

s 

5 


G16 


i 


LEO  Data  Summary:  Sta  39098.  Ocean  Isle  Beach.  North  Carolina 
Latitude  33°S1*10.8".  Longitude  78°26-7.8". 

Data  Collected  from  1  Jan  87  to  31  Dec  87 


^  O  «D  a 
*0  •  •  •  O » 

«r\  ^ 


>  o  o  o  o 


^  m  ^ 


M  0*A  o  ^  ^ 

M  <P 


Ofsii^O  O  O  O  O  K  e 

•  •elA  aaeaceeaa 

0  «#  O  0  <0000 


OOO0MIVOOO> 
•  •#0  •••••##•# 
»  rsi00  O'Ai 
^  fv  fW  M  ^ 


(M  0  «»  0 

0  CM  O  0  0 

•  •  *0 


OO0O  o  0  0  O  O  Cw  t>>  0 

•••0  ••••••••• 

000  00O  0000 


««  0  O 


^  0  o  ^ 
0  •  •  • 
^  0 


0^0*^  00000^0^^0 


OCwCM^  OCMOf^OOOf^CM 

•  ••0  ••••••••• 

CM0CSI  0^«i-<M0 


«• 

o  o 

O 

O  0 

o 

K  O  0 

C<*  0 

O  CM  ^  o 

OK.^»000OK  O 

0  0  0 

0  0  0 

0  O 

o 

ar 

3 

0 

0  K  0 

•  •  • 
0  ^ 

0 

0 

0  O 

•  • 

0  ^ 

0 

•  •  • 
0  0 
K  CM 

0  CM 

0 

e  •  •  0 
CM  0  0 

CM  0 

0  0  0  0  0  O  0 

CM  0  0  0 

0  CM  0 
•  a 

1 

a  a 

0  0 
a 

1 

^  o 

K 

o 

0  •• 

0  OC*. 

«V  0 

e  m  0  ip» 

0  0  O 

9  0  0 

O  0 

o 

0 

r 

0 

0  0 

•  •  « 
0  «- 

0 

0 

0  0 
•  • 

0  0 

0 

•  •  • 

CM  Cw 

0  ^ 

00 

0 

•  •  e  0 
0fw  0 

•  •••••»•  • 

0  000000 

CM  CM  0 

0  0  0 
a  a 

1 

0  0  0 

a  a 

0  0 

a 

o  o 

O  0  0 

o 

O  CM 

o 

o  0 

CM  O 

O  0  0  O 

O0O^»O00O0 

0  0  0 

0  0  0 

0  O 

o 

«r 

a 

0 

0 

0  0>  f» 

•  «  • 
0  ^ 

0 

• 

0 

CM  ^ 

•  • 

0 

0 

•  e  * 

0  0 

0  0 

0  0 

•  *  a  0 
0  0  0 

•  •  •  • 

0  O  0 

CM  0 

a  •  •  •  • 

0  0  O  0 

CM  0  0 

0  0^ 
a  a 

1 

0  0a 

a  a 

O  0 

X 

^  o 

O  0  O 

o 

0  ^ 

0  c:i  0 

CM0 

O  0  0  0 

00O0O0CM00 

0  0  0 

0  9  0 

0  0 

o 

w 

0 

« 

r 

0 

0  0  K 
•  •  a 

0  ^ 

0 

0 

0  CM 

0  0 

0 

•  •  • 
»  o 

0  0 

0 

•  •  •  0 
0  fW  0 

•  •  •  • 

0  CM  CM 

9  0  0  0 

0  0 
a  a 

1 

0  0  0 

a  a 

0  0 

0 

0  o 

O  0  0 

o 

CM  0 

0 

0  O 

00 

O  0  0  O 

000000000 

6 

« 

1 

0  O  0 

0  *0 

o 

w 

Ik 

CM 

0  0  O' 

0  CM 

0 

0 

0  o 

0 

CM 

«  •  • 

o  o 

0  0 

0  CM 

CM 

•  •  •  CM 
■0  0  0 

0 

•  •  *  » 

CM  0  O  0 
CM  0  0 

0  0  O 

0  0  0 
a  a 

• 

9  0  0 

0  0 

O«-0^  ^^0^kCMfW00^  00O 


OO0  CM00»0O>0^0  *• 

M  ^  ^  ^  0  ^  I 


o 


G17 


1 


(Continued) 


•o 

0) 

•o 

a 

u 

C 

o 

a 


«>  fM  O  ^ 


w  fw  ^  o  O 


rvi  ^ 


14  fv  o  ^ 


«•  4V  <M  O 


o  P  o  e  o 
•i  ^  w  w 


w  V  r  «tf 

«  9  P  «•« 

o  r  r  <  Ml 

X  »*  M  «  • 

Ml  ^  »  9 


fH  »r»  '•O 


1^  iv 


fM  ^ 


O  aO 
*-  r^ 
O 


^  ^  O  *4  /W 

'O  ^  ^  ^ 

^  ^ 


^  » 


1  ^  ^  'O 


>  •- 


9  O  ^  X 
Ml  X  Ml  9 
9  9  9 


^  O 


>  «  'O  «n 


^  <M  ^  I 


9  0  9  0 

W  w  ^ 

M>  ^  Ml 

•fc  O  Z  4B 

Ml  O  «9  O 

mi  Z 

^  O  ^  o 


»> « 

o 


>4^  ^  <« 


•0  ^ 


^  z 
o 

4#  1^ 
M  V 
•I 

90 


MO  Ml  O 


WO  WO 

-  « 

►-  r 
o  9 
^  9 


M  9  M  r 
0  9  0  9 


«  M  W  Z  O 


M  O 
M  IW 

o  9 


M  o 

w 
O  O 


»  M  W  M  U 


Cl  O  t0  Ml  O  I 

Ml  Z  z  z  9 

Ml  «A  O  Z 


«  »-  «  O  9 


M  K  W 

Ml  9  o  o: 
Z  M.  w  M  « 


O  Z  «  »4  • 

Ml  M  Ml 

I  9  Ml  Ml 

W  ^  «  O  9 


O  Ml  Z 
Cl  >•  M 
Ml  A 


C  M- 

9  Ml  »- 

a.  M  z 


9  4  Ml 

o  >•  »* 

«  9  O 


mm  •  iM 

O  9^  Ml 
Ml  W  I 
I  o  w 

«#  Ml  O 
«  9  9 
O  O  o 

9  Z  Ml  »4 


C  9  ««  9 

•V  O  Z  o 
W>  W  Ml 


»-  *-  f  *«>0  Z  •  ••  O  Ml  o 

^  ^MIICC  WOMIMWMI 

X  OZ9<MM.t  OXOMII  OMI 
O  M>t9Ml««Ml^OMl999WicK9 

M  M>9W  Mio^ow  mm 
».  M>  «-  a  M*  l>  *.  M.  X  «  Ml  9  Ml 
m  X  Ov»uiXMO  W»9MIMIB> 

^ZMIMI  4^XOWc/M,K  O  9 

909ZMI  m>m9Mi0M'>>m««c«0 
M»wee  WM>OMiW 

«WOW_l  M^z«  9 

««00  «N>9<9Ml9^9ZMlO 

4>^9C>^9  CICIMI9mI90^ZZ 
9  MIXKMl  MIW90MIO>»0 

>09900 
Ml  Ml  O  9  0 

XW9909MI  M>^«IZ  cmO 

Ml  «MI>09eM.«W  I-OM.9  • 

>IU9>  M«MI  ZXM>  MIZO 

<OWO^^ZM»MI  M»WOOOW*M 
«  9ZWK«mZ9X9«m^O 
XZ^  OMI  OI  ciO^MflDMlO 
mMIMI^ZM>Mi  i4«999  ZIcZ 

>  9  Ml  o  ^  M»«0  O  09«M  O 

S  warozci  IZM  w»  >9w 

OMOP^MlOO  <ZHI>^09  IM 
^  «CI  Z9Z9  l-xmz  Ml 

wOM*  ^OmM>Oic  •>m.9Z 

XMI  ^9X  MIMO^HlOMIOMtO 
mOiCMIMIMIOZ^  WXMI9  WM 
9f»-9(  Ml  ZMfW*-^  OMl^ 

4W4«0^  9  mi  9  W  <  «  M  9  «  Cl 

X99»<«MIZZXMI9mmI9XmZ« 

M  9 

^  ^  Ml  M  O  •  * 

M  O  Ml  IM 

9  0  9^ 

c  9  O  <  o  O 

Ml  O  9  1^  9  O  O 

X  9  IM  M«  9  * 

W  w  9  ^  *•  •- 

«  «  O  Ml  Ml  Ml 


G18 


LEO  Data  Summary:  Sta  39098.  Ocean  Isle  Beach.  North  Carolina 
Latitude  33°51*10.8".  Longitude  78°26‘7.8". 

Data  Collected  from  1  Jan  88  to  31  Dec  88 


4 


o«~ 

O  MN  O 

A 

5 

0 

5 

ft  ft 

O  K  ft  ft 

PMPMO 

O  K  ft 

A>  O 

PM 

V  O 

O  PA  ^ 

ft  a  a  a 

«•  ft 

a  a  a  ft 

O  PA  PA 

IM  PM  IM 

O  O 

»o 

•  •  e 

•  e  a 

PA  «0  ^ 

PM  on 

«A  ft  ft  PA 

PAftftftPAOftftKI 

a  aft 

a  a  PM 

a  PA 

IP4  M>  ^ 

PM 

ft  PA  ftft 

ft 

1 

O  K  141 

O  ft  M4 

a-  PA  O  P>> 

ft  ^ 

O  ft  ft  ft 

OftOftOftAIOft 

PA  PA  O 

OOO 

O  O 

O  O  PM 

lA  a  a  a 

a  a  a  PA 

OPA  ft 

pM  ft  a- 

ft  PM 

•  «  • 

PM  Po 

ft  P»  ft 

^  ft  ftPAft  ft 

on^  ^ 

o  <o  ^ 

PA  ft 

ft 

ft  ft  ft  M  ft 

1 

o  n- 

O  o  o  o 

ft  O 

O  O 

PAPAPAOOPAOIM  O 

OOO 

PA  IM  ft 

o  o 

o 

O  PA  «> 

PA  a  a  a 

^  on 

a  a  a  PA 

aaaaaaapa 

ft  PA 

K  IM  M 

■  •  • 

a  a  a 

O  O 

ft  ft«p4 

PA  PA  PA  O  PA  ft  O 

a  a 

a  a 

a 

•A 

O  O  ^ 

on 

ft 

ft  P4P  PM  ft  PM 

1 

«-  O 

O  ^  PM 

o  «D  •- 

^  PA  O  K 

K 

O  ^  ft  ft 

IAOPMOOOPMPAI^ 

ft  PA  O 

O  O  ft 

O  ft 

O 

«n  <M  r> 

O  a“  ft 

PA  a  a  a 

PM  PA 

a  a  a  PA 

aaaaaaaaa 

PM  PA  ft 

O  PM  PM 

o 

PM  K 

PM 

ft  0>  ft 

ft  PA  AJ  O  lA  AP  PM 

a  a 

a  a 

• 

on  fM 

O  O 

PA  ft 

ft 

ft  PM  PA  ft 

ft 

1 

o  o 

O  PM  in 

O  «  O 

O  PA  O  K. 

PA  O 

O  <►  ft  o 

ooopapaooopa 

OOO 

ft  ^  O 

o  o 

o 

IP40  M> 

O  PA  A. 

PA  •  a  a 

ft  PA 

a  a  a  PA 

O  IM  ft 

O  O  PM 

Ul 

e  •  • 

PA  ft 

ft  ftPA 

O  PA  PA  O  O  PA 

a  a 

a  a 

tA 

on  ^ 

o  « 

PA  ft 

PM  PA  lA  ft 

1 

49 

^  o 

e  o  fw 

O  ft*  P*>' 

^  PM  o  «r 

OPMft  ^ 

OOOOOftPMO^ 

O  O  sp 

PA  PA  ^ 

IM  O 

o 

9 

tn 

«p\  r-  « 

'O  o  ■« 

OPA 

a  a  a  PA 

PM  PM  ft 

O  PA  ft 

•  •  « 

a  a  • 

tP4  ft 

PA 

W>  ft 

O'  ft  PA  AP 

a  a 

a  a 

PM 

m  >o 

ft  PA 

PM 

PM  m  ft 

1 

^  O 

o  «o «« 

O  PM  K. 

ft  ft 

O  •P4ft  ft 

ooof:>oooPMO 

O  P4>  O 

«A  O  tP4 

O  ft 

o 

f>t 

4P4  V*  M) 

•O  ft  ^ 

PA  a  a  a 

ft  PA 

a  a  a  *A 

O  IM  ft 

O  PA  ft 

9 

•  «  • 

«  a  « 

••  ft 

PM 

ft  ft  IM 

ft  PA 

a  a 

a  a 

a 

•» 

PA  PM 

O  «A 

ft  ft 

ft 

o 

1 

Ul 

o  o 

ooo 

O  K 

o  o  o  o 

PAO 

oftft  e 

PAOOKOPAPmPmPA 

o  e  O 

O  O  ft 

PA  O 

o 

X 

•A 

«P>  K 

ft  «  ft 

PA  a  a  a 

ft  PA 

a  a  a  PA 

O  IM 

O  o  IM 

9 

•  •  • 

a  a  a 

O  O 

ftftft 

PA  ft  O  PA  o  ft  PA 

a  a 

a  a 

a 

-* 

on  ^ 

«A  ft  ^ 

PA  K 

ft 

ft  ft  ^  PA  ft 

0 

> 

o 

O  1^  K 

o  14- 

^  P<..  O  PA 

ft  ft 

A>-PMOPM«Ap>k  PMft  ft 

O  •#  AJ 

O  K  O 

O  ft 

o 

« 

tf40K 

ft  PA  o 

•A  a  a  a 

ft  PA 

a  a  a  PA 

aaaaaaaaa 

O  PM  ft 

O  A*  ft 

r 

•  •  • 

a  a  a 

ft  ^ 

ft  K  PA 

OPA  PAftOPAOft 

a  a 

a  a 

PA  ^ 

«P  ft  A< 

PA  ft 

PA  ftft 

1 

o  e 

O  ^ 

O  O  a- 

o  o  o  o 

PM  O 

OPAOO 

OPAA>  P^PwOPwOO 

A#  O  O 

OOO 

o  o 

o 

#« 

•A  ^  ft 

ft  ^  «0 

PA  a  «  a 

PA  PA 

a  a  a  PA 

AP  PM  ft 

O  ^  ft 

ft 

•  •  P 

a  a  a 

O  O 

PM 

Oftft 

PAftftftOftOO 

a  a 

a  a 

a 

ft 

<«  PM 

«B  ft 

ft  ft 

ft  PA  PM  ft 

1 

« 

1 

X 

••  o 

O  »  PA 

O  IP4  V- 

a-  PM  O  ft 

Al  ft 

OPAOft 

OPMPMOK|P4P»>ftft 

pw  o  PA 

lA  O  P» 

on  o 

o 

w 

on 

IP4  ^  ft 

ft  a-  O 

PA  a  a  a 

PA  PA 

a  a  a  PA 

aaaaeaaaa 

O  PM  ft 

IM  PM  ft 

ft 

•  •  • 

a  a  a 

ft  ft 

PM 

ftftft 

PAPAOOftOMft 

a  a 

a  a 

a 

< 

PA  PM 

«  ft  ^ 

PM  IM  ft 

1 

X 

in 

»  O 

oeo 

O  ft  P4. 

ft  ft  O  PM 

PM  ft 

Oft  ftft 

OPAOPAftftOPAAl 

PM  K  PM 

O  O 

K  O 

m 

«■  ft 

ft  ft  o 

^  a  a  a 

PM  PM 

a  a  a  ^ 

O  PM  ft 

O  O  ft 

O  IM 

ta. 

e  •  a 

a  a  a 

ft  ft 

PM 

Oftft 

PAO  OPAPwftOPw 

a  a 

a  a 

a 

<#  PM 

e  ft  ^ 

ft  ft 

PM 

ftft  ft  PM  ftft 

1 

X 

••  o 

o  e  «• 

OK  ft 

o  oo 

•  ft 

OPAft>  ft 

OOOftPMPMOeft 

OOO 

OO  ft 

O  O 

o 

« 

on 

«A  O  ft 

ft  ft  ft 

PA  a  a  a 

OPA 

a  a  a  ft 

aaaaaaaaa 

O  PM 

K  IM  PM 

•* 

•  e  • 

a  a  • 

ft  a- 

PM 

ftftft 

O  «A  OPAPAOPMO 

a  a 

a  a 

a 

«#  PM 

WO  ft 

PM  K 

ft 

PM  ft  PM  ft 

• 

M  o  o  O 
«  »  » 


Wl  o 


>  M  OX  M 

.  ^  0  0X^11* 

'  «  ore  «  w 


mO  moX>«X  ^  ^ 


e  •  •  X  •  s 


H»  O  X  O 


W  X  IM«  W 
X  W  X  »  X  « 
e  >  ^  «  9  M 


•  m  ex  vsew 
P  V  oo«  X  X 

•  9  OM  9  W 

r  X  XX  «  «» X  X 

M 

9 


XX  XXX  X 

XXW999WX.I 


o 

I 

I  «k 

r  e 


X  •  • 

XXX  e 
9^9  X 
O  M  X  « 


•o 

V 

c 


c 

o 

o 


G19 


! 


SNOllVAIIlSIO  to  aieMlMi 


•o 

4) 

•O 

P 

pH 

O 

C 

o 

o 


•M  «M  O  ^ 
•  « 
rw 


M  o  ^ 


«M  Al  o  P- 


•n  « 


•A  #« 


p..  p*  «  « 


o  ^  ^  ^ 


o>  o  p' m  p^  «o 


■  o 

»  •«  *•  ^  Al 

*A 

IM  O 


«-  O- 


^  ^  o- 

<o  'O 

I  A<  •“ 


Al  O 

«> 


^  O  Al  lA  P^  lA 
P»  fA  ^ 

Ph  «»  -« 


at  >  90  90 

«  ft  W  •>  k*  ^ 


«  >  90  90 


ft  ft  ft  ft  o 

e  o  o  o  o 


IM  K  K  Mf 
ir  9  9  «•  ft 
O  K  K  ft  Ml 
9  M  M  ft  9 

ft  M  «  Ml  r 

Ml  ft  P*  9  9 
O 


ft  0 

9  m 

W  •* 

ft  • 

9  in 

ft  ft  e 

m  0 

0  0 

A  0 

A  0 

AO 

ft  •» 

mi 

ft 

ft 

ft 

PM  9  ft 

^  0 

w  e 

•f  0 

^0 

ft 

A 

9  0  P>  X 

»p  r 

ft  r 

OM>  X 

e  9 

0  9 

9  W  9 

0  9 

0  9 

K  P-  9  9 

ft  m 

or 

^  9 

ft  9 

ft  9  9 
A 

c 

ft  X 

«  pw  ar  o 


ft  > 

»  p- 
Oft 
M  ft 

►  w 
o  9 


X  ^  Ml  9  Ml  ft  «-» 
>>ft9o«i  e«*^ 

ft  M  ft  M  O  ft  A 
ftUl^>>  OMI9 


O  3 
T  < 

ft  p>  ft  o  r 


»  ►* 

r  ft  p> 
a  p<  9 


I  ft  M  ft  A  Ml 


»■  Ml  ^  H 

»•  ft  9  O  ft 

Oft  X  IP  -I  P>  ft 

3  ^  »•  O  ft  9  Ui 

ft  9  ft  ft 

ft  9  Pt  Ml 

•  ^  o  9  o  A  Ml 

la  ft  ft  ft  ft  Ml  X 


ft  Ml 
O  lA 
9  9 


I 

ft  Ml  O 
ft  9  9 
AO  »p  O 


exftft  •  ftMXft 
PS  ft  ftp*  o  ft 
I  9P*Ul  M9«a9 

ftftftCOS  ^OftO 


9  9 
A  9  9  PI  ^ 
9  O  Ml  O 


ft  p  9  9 

_  -  _  Ml  9  ft 

X  9K  ftftft  p9A 

^  Mft  ifDO  ftft  •ftOMlA 

ft  ftpSftS  ftIMpliftftiP 

Z  OZ9P*9l  AKOMli  OP> 
e  ftS9til^WftAMI9ft9ft*Pft9 
X  ft>X*J  H«A«iP>^  Kft 

ft  ftKP«X  V»ftMft9«M99  Ml 
«  X  ilPIMlXftO  «>9P**Ptf* 

_J9MIMI  PPftO^MIIPft  O  ft 
OOCXmi  ftftOMiO^P'ftftftO 
C/ftMIftftS  ftWft 

_jft»  ft^Oft-l  piftXft  9 

«ftOO  ftft9ft9Ht9ft93WO 
W^VftPl9  A  w  Ml  9  Ml  9  O  ft  X  T 
3  MiXftMl  HI^XOaO^P* 

yi^ftftZftft  ftIDftftX  ft 

0^9Z9909P*  >0  9300 

ftfttPMI^  MOftMl  HlftO  90 
AuftXoXP*  ft>ftPIX  PftO 

M*  ftMiftOXAftft^  ftep'3  • 
>MI93  ftftMl  ZXft  AXO 

^  A  W  O  ft  ft  ft  1^  ft  ^  O  tft  O  ^  ft 

«  XatoftftftXXXXftft^o 
Zftpi  OMI  to  WOftftOMIO 
ftMlMIftftftMl  ftft999  Xlfcft 

>ft9plOftAftO  OCpI  O 

a«ftMI9ftftftP*9HlK9ftMlQft 

Ml  t^ftftftW  IftP*  *A  39W 

AXftftft  MOftAMfft  A««ft 

9MA9ftMIOO  ftXMIft03  ft 
J  X  W  *9X9  ft9«X  Ml 
<iAft  ftOftftOft  ftft99 

XiM  PI9X  MiMOftMlAAOftO 
ft  Aft  Ml  Ml  PIPI  X  ft  -IXMIC  -Ift 
OtftXt  Ml  ftMI«i|ftft  PiMift 

«^ft«ft  9W9^«  ftAXftW 
ftw  W0MI^P4909ftWft00ft 
Z99ftWX«9lti9ftMl9XftXft 


A  A  9  M  9 

K  r  A  A  ft 

-*  .ic  _  ^ 


G20 


LEO  Data  Sumaarv;  Sta  39098,  Ocean  laic  Beach.  North  Carolina 
Latitude  33°51*10.8".  Longitude  78°26‘7.8". 


o  ^  vton 

eee  ee# 

fA  lAM  ^ 


»  ^  0^ 

•«  e  e  •  «r  *• 

OK  «*>  «VO 


tf>  «r  ^  < 
e  e  e  a 
K  K  <•  K  C 


O  K  O  «  «- 

O  9^  0  0>  an  ^ 

a  •  e  c  40 


M  'O  V 


»  «>  O  K  ^0 

^.  e  e  e  «#  fk. 

«M »  O  rw  M 


>  400  000>  O  •«  *- 

o  moo  m  ft. 

SK  eee  eee 

^  ne  0  'C 


fw  ^  ^  ^ 


O«>«>«40  45mOm»  404DKK 


^  en  »o  ^ 


0  ^  «r  Ik.  en 

O  K  »  tn  O 

e  e  e  e  m 


■  ^  O  «n  ^  O  O  «« 


O  en  m  •«  !>.  t 


O^»40  Ke-ommmoi^O 

eeeiA  eeeeeeee# 

Oo-mM  k•€^r^mflDOm»m 


*i»  rwo  0400  om4 

O  K  040  K  40  fO  I 

4t  ISI  eee  a  e 

m  ^  M  « 


oi  ktf  ne  k#  O-  k* 

4«k  e  •  •  IM  4^ 

rv  o  rsi  K  «\i  IM 


O  o- o  ««  CO m  o- f>  m  k»  miN*  K 

•  e  e  4.  eeeeeeeee 

«4k»fn#ke  ^  ise  m  m  o>  <e  ^  40 

*u  ^  tst  tf\ 


k4  K  N-  »  en  m 

o>  ki  ^  40  m  m 

e  •  ^  e  e  ^ 


^  OkOm  ocwo 

•4  k#  tAO'O  -0  0  0 

Ooi  eee  aee 

^  **>  Al  40  m 


Om^CK  <«  o  •<>  40  e»  m  <e  fo  k# 
eeek#  eeeeeeeee 
40»mA«  ^  ^  ^  <0  (AIA  fSw> 


CSJ  'O  O  «  ^  4 

O  *o  m  40  m  « 

eee-  e  e « 


«M  40  0  O 'O  k«  O  O  kO 

Z  en  OOK 

Ok  eee  eee 

•4  m  K  tA  <0  ee 


40  O  O  O 
m  e  e  e  <41  aA 

Al  K  40  K  K 


OtAK^  K  O  O  Ca^  4 
•  eek#  eeee 
K0w*aa»  fNtmmk#* 


O  lA  m  CM  k«  4 

o  an  Ok  Ok  m  •• 

e  e  e  e « 


*•0  O^K  0*Af 


<«  40  e  K  44  kO 
k#  e  e  e  0  ^ 
t4  0  e  K  K 


Oe#«M4k  *kOKKC 

eee^  eeee 
044<4K  mOcAkOI 


^  m  4k  K  m  o 

o  fA  o  K  CA  k# 

e  e  e  e  ^ 


OO  OCV<*>  oe 


OtOkOO  m  m  *A  o  kO  m  kO  I 


OOkOCM  re  40  O  K  4>  ^  m 


O  -4  K  o  4>  « 

«>•  m  o  Ok  k#  PA 

e  e  «k  eee* 


X  40  0  Q^0  orem 

W  k#  IAe»40 

fCK  eee  eee 


«  e*  O  44  m  4r* 
k4  e  e  e  4k  k« 

Al  K  Al  K  K 


>meAm  4n4k  40  4k*AKmk4l 


0>  4k>  fA  4.  to  e 

O  re  o  40  «A  • 

e  e  eee 


«  re  o  OKk#  O4A  40  4A  Ok  o  ^  re  re 

IM  CM  Q^0  more  CM  e  e  e  «e  Ac 

•CkAi  eee  eee  Km  k#  CM  K 

44*  K  »  kO  A-  m  kO 


o^kOio  o  o  <•  CM  m  40  ^  40  ko 
eeecM  eeeeeeeee 
OKkOCM  m^K4e»f4K^k4K 
CM  ^  AC  ^  rv  ^  ^  ^ 


S  40  0  OODkT  04A«e 

«  k#  4AO»40  Or>r> 

•»AC  tea  eee 

«0  ^  ^  kO  e* 


CO  re  o  K  0  m 


Or*KAk  40  kO  Al  40  <4  re  Ok  CA  O 


»  •  »  •  ] 

r  K  COO  4 


CCCva  «•  O  O  O  4e  m  e,^  0*0 

o  zOkOiO  z  e  xz 

ZkA  OA«V  eeO  Wen 

OO  M  ^en  ASM 

wens  ^  m  «k  K  A  A  X  K  «cf 

40440  «u  OKOZW 

OK  ZW  ZZ  4O«i40KZ4W 

00«  «tf  Z  KW  XZOIZOlZ 

orcK  Z  44  Z  0  40  O  «CK«»Z 

••0>  003  mO  r40Z>03  • 

0mm  KOw  30  kzoimow 

IMZO  w  W  «M  o  W 

Z  41C440  41444  330  44  0  I 

OO  zo  zo  z  ZOO  x: 


O  X  MCOW  aO  OZ  aSOwZl 

XOZ  »KZ  49r  4940ZZZ 

0>K  «3MI  >3  0443K3M 

3«Z  zx  XX040ZZ 


*4  «4  ee  O 


K  14  Z  W  14  z  4e 


«  etc  Ml  IW4400  ooo 

>  Ml  3  3  re  Ml  O  M  O 

XXX  Z  0.40  ZO 

'KKKKKKK  O  Z44  ZI4 

4033300^  OZO  OZO 

»ZOeOMlOZ  KKO  KO 


Ml  40  z  r  o  z  X 

Z  3  K  a  3  K  3 
Z  Z  40  X  Z  40  X 


m.  NET  CURRENT  (2>(}>  .12  .19  .1}  .05  .IS  .16  -.IS  .10  .2S  .62  .30  .06  .IS 

NUNCER  Of  OBSERVATIONS  240  2M  246  260  265  236  267  270  265  276  261  271  3008 


}401t  MdlilXVM 
SNitAXlSEO  ItfOlt  laONtlkOX 


r 


•D 

4) 

U 

c 

o 

o 


w  '0^0 


? 


A  A 

•  A 

A  A 

o  O 

^  a 

•“  A 

A  ^ 

o  a 

fM  A 

A  ^ 

oa 

1  o 

•  ^ 

fM 

1 

A  A 

«-  A 

fw  O 

O  ^ 

IM  fw 

A  O 

O  fk 

A  A 

M  a 

1  fM 

1  ^ 

fM 

• 

A  A 

O  A 
•  A 

K»a 

A 

a  o 

fM 

O  A 

O  A 
o 

a  ^ 

A  a 

Aa 
a  A 

fM 

• 

•“ 

A 

1 

A  A 

OO 

A  O 

O  M> 

A  fM 

^  O 

A  O 

ao 

Al 

M 

fM  A 

fM  O 

A  A 

a  A 

a  e 

fM 

t 

fM 

A 

1 

A  fM 

M  M 

A  M 

^  A 

A  A 

a  fM 

A  a 

aa 

fM 

A 

fM  A 

fM  A 

o  a 

A  A 

aa 

fM 

1 

fM 

• 

A  A 

CM  f\| 

•  M 

O  O 

A  fM 

^  A 

f^  a 

A  A 

Oa 

^  ra 

1  M 

fM  ^ 

fM  O 

^  a 

A  A 

A  O 

fM 

1  ^ 

fM 

1  A 

A  A 

^  A 

•  A 

o 

«rt 

A  o 

a  A 

O  A 

A  O 

fM  fM 

fM  O 

A  fM 

^  A 

a  A 

A  fM 

A  A 

•  fM 

t  •- 

fM 

1 

A 

o  m 

•  o 

X  O 

A  ^ 

^  A 

o  o 

A  fM 

CW  Al 

M  A 

m  o 

fM  fO 

o  o 

O  A 

A  a 

1  fM 

1  ^ 

^  fM 

fM 

• 

A  A 

O  M 

•  A 

O  A 

a  flo 

o  a 

A  A 

A  A 

a  A 

fM 

M  A 

O  A 

fM  A 

a  A 

fM  A 

oa 

t  fM 

1 

fM 

fM 

1 

A  A 

o 

•  A 

O  ^ 

A  O 

O  A 

O  «► 

a  A 

a  a 

^  fM 

fM  A 

A  O 

fM  O 

A  O 

a  o 

a  o 

f  fM 

fM 

< 

A  A 

O  O 

•  A 

A 

a  m 

O  fM 

A  A 

A  A 

o 

a  A 

fSf  IM 

o 

^  A 

A  A 

^  O 

fM  A 

A  A 

a  o 

1  <M 

1 

o 

• 

O 

O 

O  O 

•  ^ 

X 

O  A 

o  o 

A  A 

A  A 

a  a 

fv  fM 

•  fM 

A  a 

O  A 

a  M- 

OA 

X  o 

o 

fM 

1 

fM 

A 

A 

• 

A 

A 

M 

OM 

r*  ^ 

O 

mmf 

o  o 

A  O 
fM  O 

a  o 

A  fM 

X  a 

m 

fM 

1 

^  ' 

a 

1 

o 

o 

fM 

HI 

X 

o 

O 

O 

o 

X 

a 

«fi 

A 

A  A 

o 

a 

O  A 

o 

A 

X 

A  M> 

A  X 

X 

A  A 

A  X 

M 

o 

o 

A 

O 

e 

A 

<9 

M 

> 

M 

o  a 

O  M 

•4 

w  a 

O  M 

A 

o  ^ 

o  ^ 

M  « 

O  A 

•«  m 

» 

M 

A  A 

a 

X 

X 

c 

A 

X 

A  > 

a  o 

a  o 

X  > 

a  o 

ae 

Ml  W 

A 

»•  Ml 

w  •- 

O  A 

O  A 

W  A 

o  * 

O 

O 

A  o 

A  O 

o 

A  O 

A  O 

A 

A 

•Of  O 

HI  O 

OO 

M  O 

a  o 

o  o 

o  M 

X 

X 

a 

X 

a 

X 

O 

M  M 

a  A 

A 

A 

fM  a  A 

A 

A 

m 

o  o 

o  o 

w  o 

Ox 

o 

« 

X 

a 

a  _ 

X  X 

ox 

w  X 
r  M 

m  a 

X  X 

oa 

^  X 

e  a 

A  X 

s  M  a 

AXX 

o  a 

A  X 

ea 

A  X 

622 


O  I  I 

A  ^  ^  « 

Ik  S  «  >  C 

O  «  IM  W  «  O 

IW  ^  w*  « 

«#>  A«  Mik* 

M  X  ae  o  ^  M  • 

a  «  lu  CB  o  X  «w 

e «  «j  ^  w  k>  ^ 

MO  ikMXAC  0^« 

MM  X^iwa  IU«M 

ox  MOSA^  A^M 

M  OmOmO  a  a 

•A  •  AIW^>>  OHiX 

M  iuXAm  omm 

xr  X  WAM  MA 

M  a  Ml  M  A  A  M 

^  M  A  O  O  O 

AO  imAmXA  OMZ 

ui>  AX  AO  X  o 

a  o  X  X  M  M  A 
MM  XUiMAA  OoX 

AA  MAXOA  aXM 

OO  OUfOOM  A*k 

O  A  X  X  C  I  k  M 

MO  0»  AM  XOM 

AX  ^  X  X  AmX 

w«  XOXM  OAM 

A  A  M  A  O  X  O 

OM  XIWMM  MAM 

A  O  M  A  X  X  A 

OM  iXAAM  MA 

X  X  c  o  a  o  »• 

MM  AMMO  X^M 

M  OX  MM  OMM 

XM  MX  U  AXO 

M  M  aOA  MMX 

OA  Xm.«MA  a  • 

X^  MOmXm  XA  •rst 

Ma  MM  oaMo 

o  K  o  M  o  w  I 

•  •J  OMOAM  I  AA 

OA  AAAMX  AMO 

AO  MAAMM  AXX 

A  M  a  A  O  ^  O 

AO  m  Ul  >  M  XXMm 

MM  OXAM  •  AOSM 

O  M  O  O  A 

M  OA  I  xoM  %xoa 

M  MM  AMAAC  fVOAO 

M  ao  ^  aa  o«j  m 

mj  aa  Axxo^  I  M 

o  XOM  O  A%AX 

M  M  A  XM>  MaM 

X  XA  AMA  kXA 

M  MA  lao  AM  amOMO 

M  MOM  %  AOOMOM 

X  OXXmMI  AKOMI  Oo 

O  MOMMMAAMaxaAMAa 
M  M>X-I  MA^O^  AA 

M  MAMA  OMAMXAOa  M 
A  X  ooMXAO  AaxoMia 

^XMM  mXO^WMA  O  X 
aexxM  MMaooMMMikAa 
OMtUMAt  MOA  ^MOO^ 

^M>  A^OA^  OMXA  a 

AAOO  AMaAXMXMaXWO 
o^CMoa  ooMamxAMXT 
a  MXOM  m^comamo 

MOMMXAA  MOAMC  m 

O^xxaxoxo  >A  XXOA 

AAMM^  AOAW  MMO  XO 

AOACOXO  m>MOX  kMO 

M  AM>OXAMA^  MaMX  • 

>wa>  MAM  XXM  MXO 

AOOO^MAOO  M«iOOO^M 
A  X  A  O  M  A  M  X  X  X  X  A  M  ^  O 
XAO  OA*  a  OOMmXimO 
mmMMAMM  mAXXK  XMA 

MMXOOMoaO  OXO  O 
AAAMXAAMOAMXaMMAM 
Ml  OAAAO  lAO  «»  »Xo 

aMOaMMlAO  AXMIMOX  M 
^  XO  AXXX  MXXX  M 

OAM  MOOMOM  MAXX 

XM  OXX  MMOXMAMOMO 

aiMCt  Ml  AM^MM  'OMM 

%^oAm  aodalA  AOXAo 

XXXOMXAXWfXOlMaXMXA 

MX 

M  M  O  M  A  •  • 

M  O  M  M  N 

X  o  X  M 

%  ax  A  A  A 

o  o  X  o  X  o  e 

K  X  M  o  M  X  X 

^  ^  K  M  M 

A  A  e  m  M  Ml 

MWXX  Ml  X  X 

M  M  O  O 

mmo  a 


LEO  Data  Sumaarv:  Sta  39099.  Sunset  Beach.  Worth  Carolina 
Latitude  33°52*.6‘'.  Longitude  78°30*28.B". 


099,  Sunset  Beach.  North  CarnHna 
>".  Longitude  78°30’28.8". 


m.  MfT  cuaaiiiT  (2X3) 
HVItaia  Of  OiSIRVATtONS 


IMIS  MHitMtll 
IMIt  MHIini 


Xllll 


9099.  Sunset  Beach.  North  Carolina 


•Vi  TO  RIiNT(TT/StC)  (2>  .35  .33  .33  .*1  .27  .iT  .26  .3$  .36  .43  .49  .42  .3B 
ITiWtM  »fVt*TI0N  .21  .23  .19  .24  .06  .30  .13  .16  .12  .20  .17  .19  .21 
Nua.  07  OOS.  CTO  TIGHT)  12  17  22  13  3  11  7  13  20  20  3  21  173 


3401S  KANtNIh 
IdOlS  HRliIirVH 

ShllAkJtSO  3401t  IMCHtillOk 


r 


•o 

•o 

o 

w 

u 

G 

o 

o 


o  «>  o  ^ 


^  O  IT* 


^  o  ^ 


«.  «>  «»  o  o 


!.■>  fs«  «•  O  ^ 


►  ^  ^  o  o 


*4  »•  O  O 


>  ^  ^  O  ^ 

«  • 
r  ^ 


^  tw 


A  ftp 
A  ft 

A  A 
ft  O 

ft  4» 

O  ft 

ft  a 
a  ft 

a  ft 

Aft 

ft^ 

A  A 

o 

ft  A 

ft  A 

ft 

A  A 

ft 

ft 

A 

ft 

o 

ft 

PPP 

A 

ft 

ft 

1 

1 

a  ft 

A  ft 

A  ft 

AMP 

ft  A 

A 

A  A 

•a  A 

A 

O  A 

A 

ft 

w 

VP 

ft 

K 

1 

a 

ft 

1 

A 

ft  ftp 

ft  «M 

A  O 

ft  A 

Aft 

a  ft 

a 

A 

a 

ftp 

A 

O 

A 

A 

ft 

1 

A 

1 

A  O 

ft  ft 

A  A 

ft  A 

ft  o 

•M  *9 

o 

ft  A 

ft  A 

A  A 

ft 

#PC 

ft 

ft 

• 

ft 

a» 

1 

ft 

A 

A 

flO  o 

A  ft 

a  o 

ft  A 

A  A 

ft  O 

ft  *9 

o 

ft  A 

A  A 

a 

O  A 

ft 

A 

ft 

A 

a 

ftp 

A 

1 

a 

ft 

1 

ft 

A  A 

a  o 

A  A 

ft  ft 

oa 

ft  ft 

A  pip 

ft  A 

A  A 

ft  A 

VP 

ft  A 

A 

A 

ppp 

ft 

ft 

1 

ft 

A 

A 

ft  CP 

A  A 

A  ft 

ft  O 

ft 

A  A 

a  ft 

a  A 

CP 

a  A 

ft 

ft 

A 

a 

O 

ft 

1 

ft 

« 

ft 

A 

A  «P 

a  A 

ft  A 

A 

ft  A 

A  O 

ft  A 

A  A 

ft  A 

3  A 

a  A 

ft  A 

IP< 

A 

ft 

ft 

A 

ft 

1 

ft 

( 

A 

t 

• 

A 

«•  A 

O  ft 

A  ft 

A  ft 

A  A 

O  VP 

«P  ft 

A  A 

A 

a  A 

VIA 

ft 

ft 

A 

ft 

A 

a 

A 

1 

A 

I 

A 

A 

• 

A 

• 

A 

ft  o 

A  A 

ft  ft 

ft  ft 

ft  VP 

A  ft 

A  A 

a  A 

a  A 

a  A 

ft 

ft 

A 

ft 

v* 

o 

ft 

1 

ft 

A 

A 

• 

VP 

o  o 

O  ^4 

a  ft 

ft  ft 

ft  A 

A  ft 

A 

ft  A 

•4  A 

ft 

<4 

ft 

pn 

ft 

ft 

VP^ 

ft 

1 

A 

ft 

A 

a 

1 

A  a 

CJ  ft 

ft  ft 

ft  A 

A  VP 

A  ft 

A 

ft  A 

ft  A 

A  A 

ft 

A 

ft 

ft 

A 

ft 

Ml 

A 

A 

ft 

ft 

1 

A 

f 

ft  O 

A  ft 

A  piP 

A  ft 

ft  A 

ft  A 

A  pip 

O  A 

a  A 

ft 

A 

A 

ft 

ft 

a 

A 

«• 

a 

ft 

ft 

ft 

1 

1 

• 

ft 

«/p 

ft 

ft 

M 

a 

a  A 

VI 

3 

^  A 

3  X 

3 

A  X 

Ml. 

o 

O 

ft 

o 

A 

W  Ml 

W  M 

W  IV 

w  ^ 

ft  A 

A  ^ 

M  a 

VP  A 

m3 

m3 

O  ft 

Cl 

ft 

a  ft 

m 

ft 

ft  > 
ft  ft 

3  O 
Ml  A 

3  O 

W  A 

ft  > 

ft  ft 

30 
W  A 

3  O 
w  ft 

«i o  «i  e  wo 
<  «  o 

^  r  ^  «  o  ^  r 

o  :.j  0  3  X  w  3 


wo  W  O 

^  «r 

M.  «» 

.^o  ^  o 

«  « 

w  r  »•  r 

03  03 


O  I  I 

a  ^  « 

7  «  >  C 

«  fM  W  ar  o 


M  o  ift,  N-  <  a  c 

»>  UJ  X  ^  IW  3 

X  >•  o  3  a  -I 

Ui  O  M  W  M  o 


^  a  o 

a  o  i4f  «  w  X  A. 

u>  >  f**  3  ar  c/t 

m  0X3 

^  T  u*  K  n  « 

fK  tf  vt  «  3  O  a 

o  r>  o  Ml  o  v%  ^ 

•A  A  3  X  X  I 

lu  «/»  rv  3  K 

a  3  ^  X  3 


3  ^  ».  o  A  3  Ml 

►-3  *-  >• 

«.»  K  lA  Ml 

•  W  O  O  O  Ml 

M>  <  ft  «  <  M*  X 

aw  A  a  3  ^ 

ft  *  3 

ft  O  m  u>  M> 

►  O  X  «  •«  * 


A  MM* 


ft  A  ft  fn  T 

^  3  3 

a  3  3  (A  _» 
3  O  Mi  O 


3  M« 
M  ui  a 
«A  tJ  3 
3  3 


X  CA  A 
A  M  3 
lA  a  Ml 


3  %  A 
O  A  A 
K  3  O 
A  Ml  3 
A  • 

/Aft  •  rw 

o  3  A  «r* 

ftv  w  I 

I  a  ”* 
ft  IM  o 

A  X  3 

a  o  A  n 

3  X  Mi  A 
ft  tA  C  A 

(9  A 
V  3  (A  3 
IM  O  A  O 


i  ft  »  ft*  O  ft  A 
A  PA  A  «  A 

’  M  A  I  a  1C  o 
I  M  A  ft  a  Ml  3  A 
>  X.  ^  A  a  ^  <A 
i  A  lA  A  A  A  3 


3  O  3  X  A 
M  Mi  A  A 
J  >-  >  A 

A  ft  O  O 

Ml  ^  r  A  «A 

3  Mi 

M*  W  A  A  3 
W  3  3  3 
ft  ft  A  Ml  _l 
A  W  A  r  o 


>  Ml  3  >  A 

ft  O  w  o  A  ~ 


^  O  ft  w 
ft  A  3  ft  3  A  3 
3  A  Ml  Ml  3  Ml 

3  A  Mi  Mi  ^  3 
ft  A  A  n  ft  A 
X  o  3  «A  >  e 
A  O  A  A  Ml 

3  «A  A  >  A  Ml 

r>  3  a  A  ft  ^ 

X  X  A 
A  A  ftp  W>  A  ^ 
Ml  A  ft  M  r  3  X 
Ml  a>  M*  O  A 

A  A  ^  ft  X  3 

O  A  ft!  fr>  rt  O 


ft  M  A  3 

A  3  •-• 

<p  3  e 
•  «•>  O  A 
ft*  ft*  A  MP 
A  I  O 

3  ft  A  A 
^  A  & 
ft  ftp  3 
A  3  A  A 
(1  3 

A  A  M.  ft 

^  A  O  ftp 


3  O  A  X 
O  A  a  A 
3  p-p 
3  X  «9 

itJ  O  3 

X  M  A 
A  a  A  X 
Ml  X  O 
19  ftp  O  ^ 
3  ft  M  ^ 
A  ifP  A  O 
X  X  A 


3  A  I 
A  a  A  I 
3  •  I 


[  X  Ml  •  A  (9 

A  a  ft  X  A  p 
'  A  a  o  ft  X  p 

X  3  X  3  A  : 

.  o  A  A  CP  A 

:  r  A  A  o  A  I 

I  ftp  ftp  r  A  ^  : 
"  S  A  ft  A  ^  I 


>  a  A  o  A 


A  A 


r  r  A  I 


G28 


V 


ilCTION  riCTOI  OF  .OOi  SXOULO  3C  USED 


LEO  Data  Summary;  Sta  39099.  Sunset  Beach.  North  Carolina 
Latitude  33°52*.6".  Longitude  78°30’28.8". 

_Data  Collected  from  1  Jan  83  to  31  Dec  83 


T 


mJ 

« 

O  XI 1^ 

ax  a»i  XI 

0X1 

OO  an  XI 

99«-9  WO 

XI  o  an 

N  9  9 

OO  XI 

N  O 

o 

O  e  e  e 

aai  o 

e  e  e  O 

e  a  e 

e  «  • 

XI  #w  o  w 

an 

o  XI  XI  in 

o  o  w  o  9  m 

9  0  9 

a  a  9 

'O  ^ 

O  XI  o 

an 

wmw  wfw 

I 

O  IX  « 

OO  «0 

o  o  o  o 

o  o 

00  9^ 

VB09XIW0MniXI 

9  N  9 

WOO 

O  9 

w 

o  •  «* 

XI 

a*l  a  e  e 

a  a  e  an 

e  a  a 

■  as 

O  OO 

O  O  XI 

an  an  o 

a  a 

«•  ^ 

O  XI 

iH  aai  XI 

an 

9w  w  ni 

1 

O  M  O 

9  ax  O  o 

9  9 

00  9  9 

NO  OO  9  o 

009 

W  O  in 

N  O  O 

9  9 

N 

X«  XI  « 

eB 

ail  •  e  e 

awaw 

e  •  e  M 

a  a  a 

N  9  9 

9  9 

X 

e  e  e 

a  a  a 

XI  ^  w 

OO  fW 

9X1  0  09 

O 

a  a 

a  a 

X»  ^ 

<o 

XI  W  9 

9  O 

N 

1 

»-  oo 

O  XI  O 

0  0  9 

O  O  aai 

aw  o 

OO  x^o 

t 

0 

9  N  O 

W  O  9 

an  9 

an 

o 

XI  »  «0 

X-  ao  XI 

aai  »  e  a 

an  an 

e  e  e  an 

XI  9 

o 

e  e  e 

a  a  a 

O  a^  O 

0X1  fW 

oan  o  XI  XI  an 

an  o 

a  a 

•X  ^ 

O 

aai  O 

9  XI  9 

1 

»  o 

o  x>  •X 

0«D  x- 

9  9^9 

XI  o 

t 

0 

0 

0  9  9 

XI  9  N 

an 

9 

a. 

O  XI  « 

O  O  x« 

Al  •  a  a 

an  an 

e  e  e  an 

a  »  a  e  e  a 

a  a  a 

O  9 

IK 

9  «•  9 

oan  ^ 

OO  0X1  O  O 

XI 

a  a 

a  a 

XI  ^ 

K.  O 

XI  aw  w 

^•B  ^  Nan 

1 

o  ^  o 

O  K  X- 

O 

^  ax  «o  o 

aw  ^ 

O  9  an  9 

O  9  O  O  O  XI 

0 

0 

» 

N  aw  ^ 

9  0  9 

XI  an 

CO 

O  XI 

O  9  X> 

aai  a  a  a 

o  an 

a  a  •  fx 

a  a  a 

an  9  9 

an  9 

< 

•  e  • 

a  a  a 

XI  XI  9 

aw  o  aw 

ano  an  9  o 

O 

a  a 

a  a 

Xl  ^ 

m  o 

«r  aw  aw 

N  anan 

1 

>■  *-  o 

O  I*.!  XI 

O  ^  N> 

^  9  9 

aw 

XI99NNOONO 

0  9  9 

9  9  0 

XI  XI 

in 

O  O  <0 

III  <0  XI 

XI  a  a  a 

O  XI 

a  •  e  XI 

a  a  a 

NO** 

0  9  9 

9  9 

o 

•  •  « 

a  a  a 

^90 

O  xi  aw 

ON  9  an  XI  9 

an 

a  a 

a  a 

*• 

XI 

«  O 

O  x>  aai 

9  0  9 

1 

t«<  c>  o 

O  XI  «» 

O  a^ 

0  9  9  9 

oo 

0  9  0 

N  N  9 

9  an 

9 

X 

O  «  XI 

m  9  O 

an  a  a  a 

O  an 

a  a  a  XI 

a  a  a 

O  9 

0  9  9 

N  n, 

3 

•  e  • 

a  a  a 

O  O  O 

O  XI  aw 

ooananoo 

O 

a  a 

a  a 

a 

OO  X. 

9  M  XI 

e“ 

XI  an 

1 

>•  o 

O  K  ^ 

Otst  'O 

X>  O  9  an 

W  an 

O  w  o  ^ 

09X1009000 

XI  9  O 

N  an  XI 

N  9 

O 

«r  ^ 

O  O  XI 

aai  O  9 

^  a  a  e 

W  9 

a  a  e  «• 

a  a  a 

an  9 

XI  9 

O 

r 

e  e  • 

a  a  a 

O  O  XI 

aw  XI  aw 

a  a 

a  a 

9  O 

o  aw  an 

9  N  XI 

1 

^  oo 

O  n-  9- 

o  4M  9 

o  O  9  an 

o  o 

09  aw  o 

90099an900 

X)  XI  XI 

N  O  9 

O  N 

XI 

m  rw 

ail  9  O 

an  a  a  a 

O  an 

a  a  a 

N  9  9 

O  N 

o  nj 

ir 

e  e  « 

a  a  e 

O  O  an 

o  w  an 

o  o  o  o  an 

O  OO 

a  a 

a  a 

a 

XI  ^ 

OOx> 

XI  aw  aw 

N  9  N 

1 

1 

< 

X  ^  o 

O  ^  XI 

O  XI  XI 

a-  O  9  O 

o  ^ 

0 

O  an  e 

0  0  9 

o  o 

O  m  «o 

XI  O  9 

an  a  a  a 

9  an 

a  a  •  an 

a  a  a 

N  9 

O  XI  9 

9 

O’ 

e  •  • 

a  a  a 

9^9 

9  9 

« 

-X  m 

fXK  ^ 

aw  o  aw 

9  an 

1 

r 

»  Xl  o 

Oo^ 

e  XI  o 

x»  K  O  9 

O  9 

O  ni  ^  aw 

0  0  9 

O  O  an 

0  0  9 

an  N 

m 

•a#  fV 

o  «  « 

«W  XI  9 

9  a  a  a 

a  a  a 

an  9 

O  N  9 

an  fv 

«h 

e  e  e 

a  a  a 

O  9 

aw  O  an 

O  o  9  XI  an  XI 

i 

1 

a  a 

a  a 

-X  ^ 

OO 

^  fW  O 

0  9  9 

1 

O  Xi  III 

Ox>  O 

^9^0 

O  ^ 

O  w  aw  ^ 

Xi9NnN009XI 

o  XI  o 

90N 

O  o 

o 

XI  o  « 

0^0 

an  a  a  e 

oan 

a  e  e  an 

a  a  a 

O  N 

N  N 

•  e  e 

a  a  e 

aw  O  ^ 

aw  XI  an 

XI9  an  fn9 

N  O 

a  a 

XI  fll 

^  ^ 

^  ^  9 

an  N 

1 

O  9 

aw 

9  9 

N 

N  9 

XI 

XI 

Hi 

w  o  o  o 

w  w 

9  xa  o 

W  9 

V 

O 

O 

0  9  9  9 

9 

O  9  0 

9 

w  9 

e 

IM 

« 

O  A  ■  V 

x»  O 

Haw  O  9 

•e  e 

A  ^ 

04# 

M 

9  W 

OX  M 

XI  HI  9  «J 

HI  S  o 

M 

Cl  ««  o 

HI  o  n 

o  «# 

O  K  o  O  1# 

O  W  O 

XI  O 

H 

o 

>  O 

o  9  M  e 

4k  an  O 

9  a 

o 

O  HI 

9  9  9  9 

9  9  9 

9  • 

xmm 

«  o  « 

o  o  « 

H#  O 

9  HI 

9  9  0  4# 

H.  O  4# 

HI  H 

9 

0X1^ 

M  M 

O  M 

«  W  • 

o  w 

o  HI  M  W  O 

o 

X«  •  « 

M  III  » 

•M«  » 

00  9 

wo 

axoO  >0  9 

9  9  9 

9 

>  >  • 

9  >  • 

O  • 

o 

x-  e  u 

>  X  IX 

9  W  IM 

9  O 

XI  w  w 

XI 

w 

«c 

3  a 

H#X  O 

4#  W 

O  w  o  W 

O  «  W 

HI 

o 

«  o  o 

»  A 

m  a 

m  e 

£  o 

«  '  9  O  O 

S  X  XXX 

X 

0^0 

O  O 

9  O 

o 

Hi 

^  «  ar 

^  »  9 

*m  9 

e 

«a9  W  «  9 

9  9* 

O  O  «4 

HI 

M  «  « 

«>  a  « 

woo 

o  o  Jr 

w  « 

00  0  9  99 

OO  «  e  90 

WOO 

o 

•1  M  Mf 

IX  o 

o«a  O  o  w 

WOO 

9  9  0 

HI 

o  •  • 

X  •  ff 

O  X 

O  O  W 

09  •  900 

9  S  HI 

«  9  • 

9  • 

•1 

c  s 

«a  19  « 

X  o  o 

>r  9 

09 

c 

IX  a  9 

M  »  X* 

0  0  9 

>  9 

0**>  9  9  W 
99  O  W9X 

O  »  9  9 

>9  0 

>  : 

a 

«  9  « 

X  «  XI 

eJO  XI 

900 

09 

O  O  W  O 

O  1 

« 

a 

xe 

9 

9 

41 

G29 

! 


(Continued) 


O  I  I 

A  ^  ^  « 

«.  z  «  >z 

o  «  fM  W  «C  O 

I4t  ^  HI  K 

.^>  0%  «>  «9«k« 

M  *C  K  e  ^  M  • 

z^  9<«MZ  OZHI 

o  «  .J  ^  ***  ^ 

Mt9 

^lu  X-JiM3  HI«W 

WZ  Oft-M 

lU  tSM4>MO  Mk  O 

in*  Ziil^>>  OMZ 

lii  IIIZ4** 

ZZ  Z  MA 

M  9  Ml  Ul  A  A  A 

^  >  M  A  O  O  O 

AO  IM  A  »«  Z  A  Ol-Z 

lil>  AZ  AVI  Z  1^ 

0  O  X  Z  M  M  A 

•••^  moZ 

te  9e  H«AZOA  oZ»4 

HlO  i9MlOm^  Alb 

M  A  Z  X  Z  I  % 

u»w»  OZ  A*- 

AZ  «i  X  Z  AmZ 

w«  zwzm  MAUI 

«  A  »-  A  O  K  w 

ZIWMM  HlAM 

A  O  »»  A  X  Z  A 

OHi  •ZAA4U  H^A 

Z  X  Z  O  Z  «A  •■ 

frHltkO 

ui  tft  X  ia>» 

Zm  »>A  ^  AZO 

»»  HI  30A  H>HlZ 

OA  ZH.«>»»A  A  • 

Z  -1  >- o  Ife  z  «w  AA 

^  Z>  OZ^»^ 

W  Z  A  HI  «>  lil  I 

•  ^  e>l9AHI  I  AA 
VIA  AAAHIX  AHIO 

AW  h>AA^^  AZZ 

«  HI  Z  A  O  H>  O 

AO  AHl>H>  ZXAM 

OX«M  •  AHir^ 

tf*  ^  O  A 

H>  WA  •  Z  V>  HI  ^ZMZ 
H.  »«  HI  A  >-  A  A  Z  fH  O  A  O 
HI  AVI  mJ  ZZ  Vl^  W 

«J  ZZ  A  Z  Z  A -#  I  W 

W  ZOHl  o  a%az 

UI  HI  A  ZHI>  Hiz*n 

Z  ZA  A>»A  %ZA 

»-  N*  A  vAO  A  •»  v^OAO 

Z  0XZ4MH.»*^AM0HI|  OA 

O  H'OUl^nHlAAHlZAZAAAZ 

M  i^ZZW  HtOWA^  AH. 

^  K  H  ^  A  AI-AH.ZAVIZ  A 

A  Z  AWHiZAO  AZZAHiA 

^ZHIHI  vZO^WH^A  O  Z 

zorzHi  h-v^zhio^^^^haa 
WMA^AI  ^WA 

A^OA_l  Vl^ZA  Z 

AAOO  AKZAZHIZ^ZZHIO 
V/^Z^AZ  AWHiZHIZA^ZX 
Z  HIZ^***  hi«jzohia^a 

0-/ZZZZO^A  >0  ZZAA 

AAHIHI^  HOAHI  HIHfO  ZO 
AWAZOZV*  mZ^AZ  %mO 

HI  AAZOZAH.A.J  ^AH>Z  • 

>HlZ>  MAA  ZZ^  AZO 

AAWO^^AMA  V>^AAA^H 

A  ZAW^AaXZXZAa«10 
ZAA  OA  A  WO^AOAO 

ZKZAO^AWO  OZM  O 

HI  WAAAW  IHA  A  »ZW 

AZAAA  mAAAA^  AAAA 

ZaOZ^AAO  aza^oz  a 

^  Zw  AZZZ  H>  Z  A  X  A 

WOA  ^OmH>OA  V-aZZ 

ZA  AZZ  AmOZAAaOaO 
mAaAAAAZ^  ^XAZ 

Z  «  H>  C  I  A  AA^AA  AA*- 

%^WAA  ZAZ^A  AAZAW 
^W  WAA^AOAZ^^aOO*^ 
ZZZaaXAZAZaaZZaZA 

A  Z 

A  A  A  A  A  •  • 

MOW*-  HI 

ZAZA 

%  Z  A  A  A  A 

A  A  Z  A  Z  O  O 

Z  Z  A  A  A  X  X 

V*  A  A 


LEO  Data  Summary;  Sta  39099.  Sunset  Beach.  North  Carolina 
Latitude  33°52‘.6".  Longitude  78°30*28.8". 


tstO  O«0C 

O  <MO» 

^  m  e  e  a  e  e 


« e «»• 

•  ee«#  ceeeeeeee 


lA  «%  «-  ^  «»  0> 

^  ^  O-C 

ee^  ee^  e«Nf 


^  M  *0  ^ 

«M  •  •  • 


•••M  •■aeeeeae 
^  «M  IM 


>  OO  OMO  OO'Sk 

O  Kt  O  ^  *0 

X  •  •  a  a  a  a 

•*  f>t  'O  m 


o  o  K  a^  lAo 

•  a  a 

O  <«  a^ 

^  M 


»aat  o»  a^  ^  rw 

aaaAl  aaaaaaaaa 

Aa*»**^  K.<eo  O  aat  m  O 

^  aa%  ^  a-  IV 


^  «al  »..  «  ^ 


aee«v  aaaaaaaaa 

MtAfM  oawo  «o*#ia>aava^ 

^  ^  ^  fV  a* 


^  O  O 


^  o  tr^ 


0«d>ov> 


a>  d  OaAN^  O  #M  tA 

»«^  O  va  «#  fw  ^ 

a  a  a  a  a  a 

«si  «-  'O  « 


^  av  a* 

ao  a  a  a  INI  aa. 

^  <0 


OKOa-  O  0*A  ^  <0  OO 


.  O  O  aa^  »  O  ^ 
I  O  M  ^  fV  aai 

a  a  a  a  a  a 

aa*  ^  <0  <« 


04>aatK  O  «•  fo  «>  ^»  »- O  O  •># 
aaa^  aaaaaaaaa 
0'#(S|  Kaat<#ovs  rw 

^  ^  M 


fv  o  rv  ^  a 

fV  O  ^  aa>  ^ 

a  a  a  a 


•  O  O  art  O  O  « 

1  O  <  <►  «•  ( 

a  a  a  a  a 


'  d  <«  «P  ^  ^ 

I  a  a  a  fVaat 

a#  »  V^ 

WN  a»  Ol 


0<^'«e  O  oaa^  O  O  aa>  O 
aaaaaa  aaaaaaaaa 
O  rg  O  « <0  a<^  e 

a*  rv  rv  rg  IV 


O  O  K  a<^  ^  Q> 

aa  a  a  a  fV  <v 

O  «  ao 
m  rv  fv 


0a»0^  «.#aa»ao*f>^^0’#»^ 

aaaav  aaaaaaaaa 

mK^an  anoOan*#*#  a'^o 


tnOfw  O19 

fV  a*  IV  a»  a»  fv 

a  a  a  a  a 


^  rg  ^  '<»«» 

ao  a  a  a  ^  aO 

an  'O  «o 


O  O 'O  ^  ^  fw  v>  ^  ir»  K  rg  ^ 


<^0*^0  fv 
av  a  a  a  IV  ag 

IV  ««  an 


*nm  «  «-  O  • 


^  O  an  «n  ^ 


>'#Oa»  an  ^  O  IV  an  »  O  «# 
a  a  a  an  aaaaaaaaa 
*'*«*  fn<OfV  KtO 


0«*K  o-v^an  <^0  «* 

anna  iv^^  Om  ^ 

a  a  a  a  a 


at  o  e 

O  *Man  «  <n 

M  a  O  ^  O  w 

»•«'»  WMIS 

«o  Owe  Mioe 

>0  W»-P«  OWM 

an  at  ly  V  w  la  w 
zitfC  are*  ee< 

eanw  MM  omm 

>Xaia  ariMM 

«  «  o  w »  o 


oawaw  M«  e  also 

e«m  Xax  o  s 

K  m  oo«  «o« 

a^as  M>»-  e>>» 

OSS  Zaaan  ^ar«» 


VI  o  O  O  w^  ano 

sooo  af  o  w  m 
OAav  aae^  e^ 


<a^  w«  eVO^a.# 


^ew  ao  ^soiaaew  w»  m  m 

w  w  « »«  e  w  ^  <  a* 

w^o  iMak  »ao  ik-o  ai  Ml  a 

*0  «o  «  soo  ax  XXX 

t  O  aaw*a«  ^  ^  a>  ^  ^  ^  ^ 

o«x  M«  oan  X  «  «  X  X  X  «a  a  a  a  v» 

xw  m  mm  oxwoexeoox 

xow  ••  ex  •xewxxxMwwa 

>Kx  ex  ea»«Cx 

«ax  >e  eaw»a>ax 


•  ^  o 

O  « a*. 

0X0 
a*  ».  X 
m  »  • 
X  o  X  r 


STANaiaD  DIVtATION 
NUN.  01  OSS.  (TO  mSHT) 


<M  *0  <0  1© 

©>  <0  MO 


mo  » «- 


tyi  m  ^ 


is-  <►  1^  O  ^  « 

O  M  s©  ^  sO  4 

«>  K  1^ 


M  M  z  e  ^  o 
s«taiai  ox 
o «  .j  ^  ui  •-* 
MO  i^^«es  o*> 

^Itl  X^IUO  ltf« 

oX  ^ooo^  ox 

u»  o  M  w  M  o  ce 

m  •  ariM-j>>  ow 


•i  >  M  o  o  o 

AO  u>«MZX 

UJ  >  X  3  «  V*  Z 

A  O  X  Z  M  IW 

MM  xutMm« 

aro  ozzoz  3Z 

^O  oufow^^  * 

w»  X  Z  Z  C  I  «  ^ 

UIM  03  '©M  ZO 


O  M  MM  ^ • 

«0  Ml  ©  ^ 

o  o  o 


a>  rv  iM  o  o 

tti  •AI^0C»^«»00 

lb  r%>  M  m  «v  O  ■<* 

«/>  s<l  ITS  O 


Z  M  M  O  ^ 

«  •moMmOAMm 

>y  nrf 

Ol  «0  A  M 

3  •n  M  < 


M  U« 

^  *A  Z 

z  o 

O  mJ 

M  O 


>  M  o «  o  o 

X  X  X>  OO  90 

tl#  O  XX  WM  WM 


eeooo  z  o o  mb 

a  ^  ^  X  MO  «WO 


o  r  Z  X  Ml  ZOMZ  MZ  ^z 

ZMMXB  MIZBZ  09  09 

B  M  Z  Ml  r  Z  M  z  Z  MZ  MZ 

Ml  X  M  >  3  MW 


O  M  M  -I  MX 

O  X  B  o 

X  >  9  0  9  0 


4#  B  M  O  ZB 

MO  Ml  O  BO 

B  ^  « 

M  9  M  X  X 

w  O  ^  o  •to 

O  XX 

r>M  z  M  z  M  z 

Z  Ml  9  0  9  0  9 


A  O  M  A  X  Z 

OM  •Zxxul  MX 

Z  X  Z  O  9  «/> 

mm  xmixc*  Z^ 

w  W  X  W  M  O  M 

z  M  MX  -I  X  Z 

M  Ul  9  O  X  X  Ml 

OX  XXJMX  X 

x^  MOxZM  bx 

M  9  M  M  O  9 

w  Z  o  w  n  w 

•  ^  OMOOMI  I 

V»x  XXXMIX  XX 
AW  XOXMM  X 

X  W  9  AO 

XO  BMI>M  ZZ 

mm  OZXm*  XO 
lA  M  MB  O 

M  WA  I  ZBW  ^Z 
«4  MW  XMXBZ  ISIO 

iw  BB  .J  99 

^  99  OZZBmI  I 

1.1  Z  o  Ul  O  X  « 

lu  Iti  X  X  Ml  >  X 

z  ZX  XMX  sz 

M  MX  •BO  XM  •mO 

M  M*I>X«  XMimM 

z  OXZmxI  AXOMII 
O  MOMimwXBw9I^9XX 

M  M>z^  Mie^v*^  X 

M  MXMX  •l*MXXXXV>S 

«  Z  OBWZXO  x>zw 

^ZMiW  «^XO^wXX  o 

90ZXUI  Mm9wOMMmX 
WMlWMXt  MWX  .IMC 

.JM>  X^OX^  BMXX 

XXOO  XM9XZMIZM9Z 
«.^^ZMV»9  OWW9UIZ0M 
o  WZMW  w^ZOWX 

WWMMZXX  MBXMZ  m 

o^zzorozB  >o  za 

XXMIMI^  xoxmi  uiwo 

KWXZOZB  M>MBZ  « 
W  XHl>OZAX«^  MAM 

>w9>  Mxw  ZZM  Mia 

X19WOMMXBB  M^BBIS 
X  ZXWMXMZZXZXM 
ZXB  OMI  B  wOMmBM 

muiwmxmw  mxzzz  a 

>  M  Z  B  O  M  B  M>  o  OZB 

w  WXXZW  IMB  B  a 
AZMXX  MAXXMIM  am 
9MA9MUIAO  XZMiMOa 

^  ZW  xzxz  mzbz 

WAM  mOmmOx  mm 

Z  Ml  BZX  mimommiawc 
mamWWBBZM  ^  X  mi  z 

9IMZt  W  XMI^MM  m 
%^MXM  9B9.JX  XBS 
Mw  WAMi.JmOOZM^MC 
ZZZBMlXXZMIZMttl9X* 
Xm«»BBM>MWXwOwM»> 


Z  B  Z  M 

4  90  X  A 

BBZBZ  O 

Z  Z  M  B  M  s 

M  M 

X  X  O  B  W 

W  W  X  Z  Ml  C 


SMOffCCtMC  AKO  POLCOMINA  TMC  SANC  AAOCIPUAS  AS  »€THOP  !•  NOTE;  RECENT  F1N0IN5S  INDICATE 
FRICTION  FACTOR  OE  -006  SHOULD  BE  USED  IN  EQUATION  4-S2. 


LEO  Data  Summary:  Sta  39099.  Sunset  Beach.  North  Carolina 
Latitude  33°52*.6'».  Longitude  78°30’28.8". 

Data  Collected  from  1  Jan  85  to  31  Dec  85 


« 

O  n«  O 

•«  o  aw 

aw  m 

o  o 

^  ■o 

om«oawO«#Aman 

^  o  «» 

omo 

an  «> 

m  •  •  e 

an  m 

a  • 

e  m 

•  •  • 

'O  m 

an  m  aw  « 
m  m  M 

an 

A# 

an  an 

^  m  aw  m 

•  •  ^ 

1 

a  a  ^ 

1 

o  n»  an 

^  <0  <«  fl» 

xa  ^ 

O  an^ 

«#MOOOmO'0«r 

«B  an  o 

m  o  aw 

A  A 

«• 

Ikf 

O 

O 

an  ^ 

V-  *#  an 
•  •  ■ 

«  m 

an  •  •  • 
*»  aw  m 
m  aw  Ai 

an  an 

«  # 
••  •# 

e  an 
an 

o  an  m  A*  o 

^  an  M  ^ 

an  ^  m 
•  • 

1 

A  o  ^ 

O  A 

> 

O  aw 

o  «o 

«D  o  an  o 

«  « 

Om 

Aaaw 

0<OAa>mOOAO 

A  m  V- 

an  wa  m 

o  o 

o 

o 

z 

rvi 

o  aw  o> 

tee 

«♦  ^ 

an  ^ 

e  e  e 

'O  m 

M  e  •  e 

aw  »  aw 
an  m 

an  aw 

aw  an 

ana 

an 

A  an  ^  m  m  an  a 

«•  m  A  an 

an  ^  ^ 

1 

A  O 

•  a 

O  m 

• 

1 

«-  o 

O  •#  V- 

o  au  aw 

^  m  <o  » 

«•  ^ 

Oaw 

m  ^ 

^OOA<PAOO<* 

m  A  A 

m  m  A 

A 

o 

Kt 

OfM» 

•  •  • 
<«  fW 

«0  n<  «sa 

m  m 

an  «  •  • 

m  aw  m 
an  aw  •# 

an  an 

aw  m 

•  an 
an 

m  A  A  o  o  o  o 

A  m 
•  • 

1 

A  ^  m 

m  A 

o  o 

O  mm 

O  «  m 

o  o  aw  m 

«o  o 

o«* 

o  o 

AAOAanOOOA 

o  m  ^ 

m  A  w> 

O  A 

an 

& 

tai 

o  aw  ao 

O  an  nj 

•  •  • 

«  m 

an  •  •  • 

O  «  an 
m  w# 

aw  an 

O 

•  an 
na 

w>  «  o  ^  an  o  <o 

A  A  A 

A  O  m 

1 

a#  ^  •- 

«9 

e*  O 

O  ano 

o  O  m 

^  aw  aw  ^ 

an  ^ 

O'O 

'PO 

OAOaAAOOOm 

m  o  A 

«#  an  «r 

O  ^ 

O 

< 

•O 

O  m  ao 

e  e  • 
««  ^ 

asrf  m  an 

^  m 

an  •  •  • 
m  an  ^ 
m 

an  an 

anm 

•  an 
na 

O  'P  an  <o  O  an 

^  A  <# 

A  ^  ^ 

1 

an  ^ 

a 

e-  O 

O  »f  j 

O  'O  m 

»■  O  aw  o 

an  ^ 

oan 

'I*  •> 

OOAmAAAOA 

moo 

A  <e  m 

m  o 

K» 

O  m 

•  a  • 
an  ^ 

<vi  m  na 

*  «  • 

•o  m 

an  •  •  • 
an  an  aw 
«  «• 

an  an 

•  • 

aw  m 

•  an 
au 

an  W>  o  A  an  » 

o 

A  •>  A 

a  a 

1 

A  O 

a  a 

•>  an 

a 

1 

(M 

oo 

eO  Ai 

o  'O  O' 

o  an  o  aw 

•*  O 

Oa- 

mo 

anAAanOAOOan 

m  <#  A 

«#  O  a» 

A  m 

«# 

z 

3 

Om« 

•  «  • 
an  ^ 

an 

•  e  e 

•c  m 

an  •  •  a 
an  e  ^ 
<  ^  aw 

an  an 

•  a 

e<# 

•  an 
aw 

•  •••••••• 

anwaoanO’PO  m 

A  A  A  ^  ^ 

A  ^  m 
a  a 

1 

an  •> 

a  a 

O  A 

1 

>• 

^  o 

O  an  «o 

O  •a*  O 

Al  «w 

e  ^ 

OmAO'P'OAAA 

m  O  A 

0^0 

o  m 

m 

< 

C 

o  'O  m 
•  •  • 
an  «> 

an  aw  an 
«  «  • 

<0  m 

an  •  •  a 
^  aw  <0 
K  aw 

an  an 

•  • 

o«# 

WW 

•  an 
aw 

•  •••••••a 

A^OAOAoanan 
••  ««>  f»  A 

an  A  m 
a  a 

1 

Ao 
a  a 

^  A 
a 

1 

o  o 

o  aw  »»'> 

O  m  an 

O  O  an  aw 

«  » 

Oa» 

A  o 

•oanAananooanA 

an  <o  an 

an  o  «» 

A 

an 

a. 

« 

o  aw  aw 

•  •  • 
an  ^ 

^  aw  wt 
«  «  • 

'O  m 

an  f  e  a 

O  an  « 
m  a-  an 

an  aw 

•  aw^ 

ew 

•  an 
aw 

anan<bananOoan^ 

^  an  A  ^ 

an  ^  ^ 
a  a 

• 

an  A  ^ 
a  a 

O  A 

a 

X 

^  o 

O  K  aw 

O  ^  « 

^  «0  Wl  « 

••  ^ 

OO 

aw  ^ 

Aomooooo^ 

^  an 

o  m  •• 

<t  A 

-# 

w 

at 

« 

r 

an 

O  an  m 
a  •  • 
m  m 

o  «D  an 

•O  m 

an  «  «  « 

««  aw  aw 
m  aw  aw 

an  an 

•  • 
awm 

•  an 
an 

O'  A  <0  AO  AO 

O  A  ^ 

1 

A  ^  ^ 

•  a 

O  A 

1 

a« 

^  O 

O  »  « 

O  aw  e- 

^  an  o  m 

o  ^ 

Oaw 

A  m 

anoanomanomm 

^ 

«#  ^  A 

A  O 

m 

m 

O  fV  o. 

•  e  • 

«  <V 

m  o  an 

O  m 

aw  •  a  • 

an  ^  en 
an  ^  aw 

an  rw 

O  m 
ew 

•  aw 

an  o  O  <•*  «#  an 
an  •-  ^  A 

«•  an 

•  a 

1 

A  ^ 

•  a 

O  m 

z 

^  O 

O  ^  ^ 

O  O  a*' 

^  o  aw  fw 

w  ^ 

OO 

o  •• 

OAOOAOAOm 

mm-.# 

m  A  m 

A  O 

« 

an 

m  ^  aw 
•  •  e 

an  na 

•  O  an 
e  •  • 

O  m 

an  *  *  * 

o  o  o 

(p 

aw  an 

•  a 

aw-c 

•  an 
an 

Aan  O  A  o  m  o 

A  A  A 

A  ^  A 
a  • 

• 

an  o 

a  • 

m  A 
a 

1 

A 

A 

O 

A 

m 

z 

«w 

A 

A 

an 

m 

m  o  o  e 

z  m 

A 

o  o 

A 

z 

A 

z 

1 

z 

z 

e 

z  o  o>  o 

z 

O 

z  z 

A 

A 

1 

e 

lU 

•w 

z 

A 

O  A  ■  V 

aw  O 

Z  A 

Oft 

A 

ft 

A 

o 

ni  o 

M 

z 

A 

e 

kj 

A  A 

o  z 

Z 

O 

Z 

A 

A 

m 

z 

A 

z 

A 

m  z 

A  Z 

A  A 

Z  ft 

Z  A  Z 

o 

O 

z 

«l 

HI 

z 

z 

o 

« 

z 

e 

o 

z  m  o 

z  z 

z  Z 

oz 

O  Z  Z 

zoo 

M 

o 

1 

o 

> 

e 

M 

A 

A 

z 

A  A 

>  z 

> 

z  z 

»z 

O  ft  A  O 

ft 

A 

O 

A 

■ 

o 

M 

IM 

Z 

A 

Z  A 

z  z 

Z  Z 

m  z  z 

A 

«  o 

A 

A 

A 

A 

A 

A 

z 

a 

Z  ttl  c 

z 

Z 

z 

o  e  z 

z  z 

A  Z 

Z  «  z 

Z 

o  z 

A 

ft 

Z 

Z 

ft 

z 

o 

k 

z 

o 

M 

M 

A 

o 

A  A 

« 

M  Z 

Z  «« 

A 

oz 

Z 

z 

A 

Z 

at 

a 

A 

C 

« 

w 

M 

» 

A 

z  » 

o 

z  a 

AO  ft 

> 

•  a 

A  A 

A 

a 

> 

• 

A 

at 

1 

z 

A 

O 

o 

> 

Z 

z 

z 

HI  W 

A 

e  z 

z  e 

A  Z  Z 

z 

O  Z 

O  O 

o 

o 

z 

A 

O 

o 

Z 

O 

a 

; 

z 

« 

z 

z 

ft  a 

«J 

z 

o 

z 

z  z 

w 

HI 

o 

ft 

o 

o 

O 

o 

z 

> 

A 

A 

* 

z 

z 

z 

z  e 

z  z 

ft  o 

o  o 

a 

a 

o 

O 

O 

e 

k 

« 

o 

o 

> 

o 

m  a 

z 

o 

z  o 

Z  Z 

o 

o 

z  z  z  z 

z 

z 

o 

o 

o 

A 

: 

o 

A 

A 

z 

z 

A 

»  z 

A 

A 

o 

zz  A 

z 

A 

A  A  A  A  ft 

A 

A 

A 

z 

O 

m 

ft 

ft 

o 

M 

at 

M 

z 

z 

M 

z  z 

z 

z  z 

A  Z 

OO  a 

z 

m  z 

z  o  o  a  a 

8 

O 

O 

O 

o 

o 

z 

1 

z 

Z 

w 

A 

Z 

z 

W 

z  z 

z  z 

z 

OO 

o 

o  w 

OO  zoo 

« 

o 

z 

A 

A 

A 

i 

o 

O 

z 

z 

Z 

• 

z 

z 

z 

z 

m  z 

•  • 

oz  • 

z 

Oz 

O 

a 

z 

z 

z 

m 

• 

• 

1 

o 

r 

r 

z 

z 

z 

m 

z  z 

» 

r  z 

OZ 

OO 

z 

S  Z 

Hi 

O 

z 

w 

O 

r 

o 

1 

K 

A 

3 

9 

A 

» 

A 

e 

>  A 

z 

a  z 

»  a 

ooa 

A 

ao 

at 

» 

A 

a 

a 

a 

» 

S 

a 

at 

z 

z 

z 

« 

m 

•1 

z  z 

s 

Z  ft 

z  z 

Z  z  z 

O 

Z  ft 

m 

z 

z 

z 

z 

z 

z 

633 


i 


-i 


(Continued) 


•o 

Q> 

*o 


V 

G 

O 

o 


v*  ^ 


X  mmrn  m 
IM  «  M  >  9 
e 


afk 

z  a 

a  o 

ao 

M  O 

a  o 

a  a 

a  a 

a  ^ 

Al 

M  a 

a  a 

ky  a 

z 

a 

a 

z 

o 

a 

a 

1 

a 

1 

«i*  a 

M  a 

a  M 

ao 

A*  M 

M  VI 

a  M 

a  <y 

M  a 

*V  a 

o 

ry 

a 

z 

M 

a 

1 

o 

1 

fy 

1 

a 

1 

o  a 

M  «U 

M  a 

o  o 

a  a 

a  a 
a  a 

a  to 
o 

a 

O 

z 

kj 

a 

a 

a 

1 

M 

1 

a 

1 

1 

O  M 

a  M 

a  a 

z  z 

k>M 

a  M 

a  a 

a  M 

Z  M 

a  ki 

o 

Z  a 

o 

a 

M 

z 

a 

a 

z 

kj 

t 

a 

1 

a  o 

M  a 

z  a 

M  k> 

Oa 

M  a 

fi*  a 

z  ^ 

a  M 

k.  kl 

a  a 

O  a 

z 

a 

Ai 

a 

a 

z 

a 

o 

a 

1 

a 

1 

m  ^ 

M  Z 

z  a 

a  a 

ak. 

O  Z 

V-  a 

M  ^ 

a  a 

Ai  a 

a  a 

Ai  a 

a 

O 

a 

k. 

a 

Z 

a 

1 

a 

1 

a 

1 

a 

1 

a  ^ 

M  a 

a  Z 

A*  O 

O  Z 

a  a 

o  a 

a  fM 

a 

o  a 

k>  AI 

a 

k. 

» 

o 

o 

a 

a 

1 

a 

1 

1 

a 

1 

fn  o 

oo 

fk  to 

K  a 

Z  M 

a  m 

a  a 

fy  M 

a 

a  A* 

a 

z 

a 

a 

K 

O 

a 

a 

1 

M 

« 

1 

a 

1 

rv  M 

a  A* 

O  ki 

z  a 

a  k. 

a  <k 

a  a 

a  iM 

o 

a  AI 

aa 

O 

a 

a 

a 

o 

a 

a 

1 

k. 

1 

1 

1 

o  o 

a  a 

a  a 

z  a 

O  a 

Z  a 

a  a 

a  «- 

a  Ai 

a  a 

Z  a 

M 

a 

a 

a 

t 

a 

1 

rw  ^ 

a  M 

O  M 

a  k. 

M  a 

a  z 

z  a 

a  «- 

z 

O  kl 

Oa 

O’  a 

a 

z 

a 

a 

a 

O’ 

o 

a 

1 

a 

I 

*“ 

1 

* 

z 

«i*  ^ 

VI  fw 

ki  a 

k>  a 

a  z 

a  A* 

a  m 

k 

fV 

a  a 

a 

k.  a 

VI 

a 

a 

e 

AI 

a 

o 

o 

«i« 

a 

A* 

z 

A* 

z 

1 

1 

M 

M 

a  k» 

a  a 

O  a 

oo 

a  z 

a  a 

n>  a 

O  «ll 

o 

Z  k« 

a  «y 

a 

m 

z 

a 

z 

z 

a 

9 

M 

k. 

M 

1 

• 

•V 

* 

1 

lU 

X 

a 

a 

a 

a 

9 

a 

o 

O  M 

a 

o 

O  M 

•1 

X 

M  M 

M  X 

X 

M  M 

M  X 

O 

o 

Ik 

49 

e 

Ik 

49 

> 

M 

M  M 

M  M 

M 

O  M 

M  M 

a  M 

M  Z 

a  M 

a  W 

M  Z 

M 

o  z 

a 

a 

o  z 

a 

a 

Z 

z  > 

9  O 
M  M 

90 

a  > 

9  O 

9  e 

O 

z  z 

M  M 

z  a 

M  M 

M  M 

z 

M  M 

M  M 

a 

a 

M  a 

M  a 

a 

M  a 

M  a 

X 

M  a 

M  a 

X  X 

w  a 

M  a 

X  m 

< 

ae 

M  e 

ae 

a  O 

M  O 

a  o 

z 

a 

z 

m 

z 

M 

a  9  M 

M 

O. 

«v9o 

Ik 

M 

M  O 

«»e 

M  O 

^  e 

M 

O 

z 

z 

a 

z 

z 

X 

X 

M  X 

M  X 

OMX 

M  X 

M  X 

M 

X  M  9 

O  9 

O  9 

X  M  9 

O  9 

O  9 

X 

a 

a 

M 

a 

M  X  X 

M  X 

M  X 

M  X  X 

M 

r 

•-  X 

M  X 

O  I  I 

o  ^  ^  « 

Ik  z  «  >  V 

o  « fv  w  c  o 

tii  ^  Iftf  K 

*•>  e«  w»  Mik« 

*«  K  Z  O  M  O' 

Z^  9«IWZ  OZIW 

O  ^  mJ  ^  ^ 

i-4«9  M.k-«AK  0»-« 

k>lil  Z.JIU3  iu«k# 

wz  >>t»=ia^  oA-*M 

iM  i^MOMO  ac  o 

Vi  •  OUiZ 

II*  IUX«M  l.*^*^ 

ZC  Z  uAH-  MO 

M  9  M  M  Z  Z  M 

•i  >  •*»  o  o  o  «» 

OO  MZmZZ  19  ^  z 

M>  ZZ  zi'k  z 

a  o  X  z  M  M  o 

ZMk>0Z  IAmZ 
ZZ  vizzoz  9ZM 

MO  (9MOMH^ 

M  Z  Z  Z  S  I  «  ^ 

M^  OS  ZMk- 

OZ  ^  Z  Z  ZmZ 

k»z  zwiZM  Ma;«i 

z  z  ^  z  o  Z  M 

VI  K  Z  U*  M  MOM 

a  O  ip>  A  z  z  z 

OM  irZZM  ^Z 

z  z  c  o  3  (A  •• 

ZMMO  Z«m 

UJ  VIZ  M^  OKK 

CM  l*X  mi  ZZO 

»«•  M  OOZ  MUIZ 

OZ  ZM^^Z  9  • 

X  -J  M  O  Ik  Z  M  az 

K9  09^«r\ 

W  Z  (A  M  VI  V*  I 

•  ^  OXOOU*  >  OZ 

VIZ  zzzmz  zmo 

OW  MOZ^^  zxz 

Z  M  9  0  0^0 

ZO  OMSK  ZZMM 

X  V>  eZZM  »  ZVICM 

VI  K  MM  19  Z 

M  MO  I  ZMM  %ZM3 

n  •-•  M  ZMZOC  fl*OZO 
M  mv>  ^  99  vi^  M 

^  99  OZZVIZ  I  M 

M  ZOm  o  z%zz 

tv  V*  z  XM>  tM9v« 

T  ZZ  ZMZ  kZO 

k  MZ  lao  ZM  i^OMo 

^  k>P*llkk  ZMMMMM 

Z  OZZ^Ikl  OZOMI  OM 

O  l•OM«^MZOM9Z9ZlkZ9 
k«  M>c.iJ  U*O^M^  ZZ 

k-  MZmZ  MMZ«kZZVI9  M 
Z  Z  OMMZZO  Z>ZMMa 
_IZVlM  MZO^MlkZ  O  ft 

90r  ZM  ^M9MriMMMIkZ 
MO^MKZt  k>MZ  ^k-OM 

Z^OZ^  MMZZ 
ZZOO  ZM9ZZMZM9ZM 
M^CMMS  0MM9MZC«MZ 
9  MZMM  M  .J  X  O  M  O  M 
MMMMCZZ  MBZMX  M 
t»^ZZ9KOZM  >0  ZS«9 

ZZMM^  ZOZM  UIMO  X 
ZmZSOSM  k4>^VlZ  %»« 

M  ZM>OZeikZ«J  MOMS 
>M9>  MZM  ZZM  MZO 

ZISmOMMZMVI  m^vimo^ 

Z  CZMMZMXSZXZm^ 
SZM  OM  a  mOmmbmO 
mmmMZMM  mZCSX  ZM 
>MZvioMtf»ao  OKM 

OZZMXZZMK>ZMX9klMO 
II*  MZZOM  IZM  V*  >S 

OXmZZ  mozzmm  oz« 

9M09MM00  ZZMM03 

^  CM  zzzx  Mzaz  M 

MOM  MOMMOlk  MikX 

ZM  MXZ  MMOMMOMOm 
mOmMMWIOKM  ^XMC  ^ 
SlMCtM  ZM^MM  OM 

k^MZM  9  o  a  •*  z  zosz 
MM  M  o  M  ^  M  a  a  X  M  ai  M  e  o 

XXXMMZZ  XMXMM9ZMZ 
M  X 

Ik  M  VI  M  O  •  * 

M  O  M  M  fn 

X  M  S  M 

^  9  a  z  o  o 

a  a  X  M  K  e  o 

X  X  a  a  M  Z  Z 

^  ^  X  M  M  M 

«  Z  O  a  M  M 

MWZ  XM  C  C 


G34 


oinoHt  900’  ic  toiJn  koziiti 


LEO  Data  Summary;  Sta  39099.  Sunset  Beach.  North  Carolina 
Latitude  33°52‘.6".  Longitude  78°30'28.8". 

Data  Collected  from  1  Jan  86  to  31  Dec  86 


-J 

¥- 

o 

»  o 

0*^0 
o  ^ 

•  e  e 

O  « 

O  M 
•  e  • 

TO  «n 

^  y*  ^ 

«#  •  e  • 

o>  o  o 

M  *8%  m 

<•  A 

04  ^ 

04 

008  04  O' 
e  «  •  «0 

T0  04  04  |84 

^  ^04  ^ 

04  O  «D 
80  O  O 
e  e  ^ 

1 

«0  O'  an 

<v  O  » 

an  « 
oo 

a  04 

<# 

c» 

itf 

o 

w  O 

t.oo 

1.84 

.77 

O  «-  tO 

O  TO 

<o  lA 

«•  <0  O'  «r\ 
K8  e  •  e 

Aj  ^  «A 
rw  T«  •<’4 

<0  W" 

04  04 

&m 

e  e  e  04 

«•  04  04 

O'  Al<48  M  04  » 

^  8^  ^  ^  ^ 

04 

<48  O 

1 

O  08 

04  «>  <48 

^  TO 
<48  <48 

04 

NOV 

O  «  O' 

o^>  •« 

e  e  e 

o 

rsi  ^ 

e  e  a 

y*  tn 

04  fr^  «  ^ 
^  e  e  • 
^  <0  04 
04  ^ 

04  ^ 

04  #48 

0#4<  ^  04 
e  e  e  <48 
«D04  #48 

f4.K04#>>.04  04OOS 

<48  #48 

«-  lO  #41 
<48  O 
e  • 

1 

TO  ao  ao 
<48  O  ^ 
e  a 

<48  O 
<48  <48 

<48 

OCT 

^  O 

OlA 

e«o  <o 

•  e  e 

o  o 

0> 

•  e  • 

yy  tn 

^  <0  TO  w 
04  e  *  e 

#48  ew 
^  fyy% 

«o  ^ 

04  04 

04  ^ 

•  e  •  04 
08  04  04 

K.p#004^tO<00« 

o  O'  TO  M  M  04  04 

^  e*  M  08 

04  «D  ^ 

<o  O 

■  ■ 

» 

•  O'  <48 
#0  O  <48 

TO  O 

^  148 

<48 

SEPT 

•  o 

fM 

O  m 

tft  #14  ^ 

e  0  t 

O  O  <0 
tNk  O  fsi 

•  •  • 

y* 

ao  O  TO  ^ 
A|  •  e  e 
M  04 
^  #48  «#4 

04  fk. 

04  <48 

O  ^  O^  «> 

•  e  e  M 
«T«  ^ 

o  o  o>  O  O  O 

y  ^  ^04  ^ 

»  ao  04 
^  o 

e  e 

1 

04  O  O 
<48  O  O- 

T«  ^ 

^  <48 

<48 

AUG 

^  o 

O 

o 

e  e  • 
eo 

O  04  « 

»  «%4  <M 
•  •  • 
y*  y* 

e-'  O  «#4  04 
04  •  e  • 

O  04  V4 
«M  04  an 

O.  ^ 

04  04 

O  04  ^ 

e  •  e  04 
M  <0  M 

f\80^^<#o>ooo> 

|84  <48  >0  tO  O'  04  >0 

^  ^  ^  #48 

C4  ao  o 
<48  o 

1 

04  an  04 
<48  O  ^ 

O  fT. 

•• 

a 

<1# 

>•  o  o 

O  •<•  04 

O  *4.  •'O 

O  ^  O  O'  <0  9 

OOO  O 

«*0040tOK<OtOO 

O  9  •* 

^  04  <48 

o  o  04 

^  <48 

<w  <48  <41 

<^  a  a  «  04  <^ 

a  a  a  <48 

<48  O  ^ 

<48  O  «> 

O  <48 

a  a  a 

a  a  a 

<48  a-  •« 

tO  <48 

a  a 

• 

8<4  ^ 

04  04 

TO  0> 

^  <V  04 

1 

1 

188 

o  o 

O  ao 

04 

O  04  ^ 

O  89  <«.  O 

<9  O 

09*  an  9 

#4.  a-  fw 

•9  9  9 

O  0>  89 

z 

04 

04  04 

y»^ 

<4. 

a 

an  ^  <41 

04  04 

89  a  a  a 
89  <0  O 
•O  94  04 

04  89 

a  e  a  ^ 

T#  TO  <48 

89  04  O  O  K  ^  04 

a»  ^  ^  o»  •* 

98  o- 
8  a 

I 

848  O  ^ 

a  a 

^  <48 

> 

••  o 

ao 

O  OI  04 

^  <48  an  e 

•O  ^ 

0  9  0  0^ 

KK  <480'K<#<48098 

89  8>  9 

04  <48 

8!^  O  04 

« 

r 

O  98 

a  a 
89  ^ 

«4 

ao  <48  <48 

a  a  a 

04  04 

04  a  a  a 

04  04  O' 

*#  98  <48 

89  89 

a  a  a  89 

04  04  89 

0f^89<480>a»<9  89 

19  >9 

98  O 

a  a 

1 

8V  ^  ^ 
a  a 

O 

a 

O  O 

O  98  89 

O  9.  or 

O  #9  an  89 

o-  O 

09 

9  O 

o  9.  89  89  89  fw 

0 

0 

7 

89  9.  9. 

9  04  9 

O  9 

« 

a. 

« 

an 

O  T#  -9 

a  a  a 
89  ^ 

<4.  9<  <y 

a  a  a 

04  04 

89 

8  8* 

89  89  89 

9  <^  a> 

an  m 

a  a 

9  04 

a  89 
89 

a  a  a  a  a  8 

o  9  04  89  89  9 
^  <48  04 

a  8  a 

O  TO 

148  O  9. 

a  a 

t 

9.  O 

a  a 

^  <o 

a 

1 

z 

9-  O 

O  -O  O' 

O  04  9 

9. 

7 

5 

7 

oar 

09 

9  m 

^  84.  ^  ^  9  89 

0  9-9 

^  9.  an 

9-  9. 

w 

a: 

« 

r 

<4l 

O  04  9 

a  a  a 
tO  ^ 

9  89  ^ 
a  a  a 

04  04 

<41 

a  a  a 

0*0  0 

an  8V 

9  9 

a  848 
89 

84.  09.  9.  89  9 
^  8P> 

a  a  a 

9.  84. 

848  O 

a  a 

1 

<o  O  ^ 

O  <41 

m 

an  o 

00  9 

O  04  o 

ao 

9  an 

^  94 

8''.  «  <9  K  K  Pw 

6 

6 

7 

04  <9  <o 

9-  an  9 

<o 

9.. 

lat 

<w 

04  08  04 
a  a  • 
a9  ^ 

K  8^  <41 

04  04 

#M 

9  TO  n. 

9  9 

an  848 

<4#  9 

a  A* 
89 

0048900048989#.. 

^  O 

^  o 

O  848 

1 

z  o  o 

O  98 

O  04  ^ 

O  9.  94. 

94  04  9^ 

09  9.  O 

84.94.8984.89899.890 

•O  91  89 

9  9»  04 

^  an  89 

9  04 

04  ^ 

9 

09  91  9l 

t9  a  a 

a  8989 

a  a  «  89 

84#  ^  ^ 

<4<  O  9- 

O  <41 

a  a 

a 

9  9 

9 

9  tO  89 

a  a 

a  a 

89  98 

04  04 

04  <41 

^  80  ^  848 

1 

#a 

0m 

0% 

0m 

0m 

0m 

O  ^ 

<41 

^  r 

<W 

<48 

0m 

o 

08 

w 

Ml  n< 

an  O  O  O 

w  an 

9<  an  o 

V 

0m 

9. 

9<  O 

Z 

O 

O 

X  04  9-  9^ 

X 

e  X  9 

Z 

<9  Z 

e 

IV  M 

9  oa 

O  A  N  V 

04  O 

IV<n  0 19 

0m 

19 

O 

m  o 

oa  a 

O  O' 

o  w 

^  *• 

OX  9a 

%J 

Ml 

KJ 

9a 

9<  9a 

a 

o.  «n 

O  9  « 

O  Ml  Z 

9.  lU 

19  ^ 

9  a.  X  ^  Ml 

O  Ml 

X 

Ml  Z 

9 

O 

9  9 

o  o 

Ml  an  o 

9  *J 

9 

OK  o  9  a^ 

X  o 

O 

o  o 

9 

O 

>  O 

W  ^  M 

•  M 

»  X 

> 

O  99  M  >  Z 

O  na 

M 

o 

^  9a 

O 

^  > 

O 

<•  Z 

IV  X  M 

O  ^ 

9  Ml 

X  9 

an  Ml  O  ^  9  Ml 

M  ^ 

^  w 

9- 

X  9 

X  Ml  c 

9  «9  9 

0  0  9 

Ml  9 

^  Ml 

9-  19 

Ik  9 

w 

Ml  Ml 

K 

e  M  •< 

94  M 

o  90  *< 

X  o  9 

oan 

O  Ml  94  o  9 

»« 

M  9a 

9  O 

.V 

M  9  9 

IV  IV  > 

94  9  » 

O  O  X 

9*0 

9«oa  >03 

>  9- 

> 

a 

9>  > 

9  • 

9 

9-  O  W 

>  Z  IV 

9  Ml  Ml 

^  O  w 

X  e 

9-  ZO  avow 

o  o 

o  o 

9  9> 

an 

X  Ml 

O 

3  e 

ao 

9 

9  O 

Ml  O  O 

W  Ml 

9  9*  O  O 

9  9 

Ml  Ml 

m 

o  o 

o 

w 

>  ak  Ik 

X  Ml 

a 

IV  Ik  O 

Ml  19 

>  X  O  an  o 

IV  Ml 

X  X 

O  Ml 

o 

M 

o 

19 

19 

9  0  0 

»  O 

o  o 

9  O 

X  e 

m  K  o  o 

X 

K  X  Z 

X  X 

O  ^ 

9  O 

>  o 

o 

Ml 

•»  9  9 

>-  >  9 

9«  ^ 

e 

IV  >  9*  9  > 

^  >  w 

^  >  K 

o 

Ik 

9 

19 

O 

08  9  9 

0»  X  9 

0  9  9 

O  9  X 

9#  9 

9  an  3  3 

3  O  «  W 

0  9  0 

0  9  0 

X  9 

9 

O  Mf  IV 

Ml  O 

IV  Ml 

av 

O  Ml  O  Ml  Ml 

09  0  0 

O  Ml  O  9 

9-  O 

Ml 

Ml 

OOO 

X  •  3 

O  X 

Ml  O  W 

aO 

ox  a  X  O  U 

X 

X  IV  o  « 

O  X  X  98 

X 

X 

K 

•  O 

O 

K  r 

0  0  9 

X  O  9 

>  X  9 

OK 

OO  9  K  9 

av  O 

9 

K 

09 

K 

O  K 

r 

«9  O  O 

o<  >  »• 

O  »  ^ 

9  3  Ml 

>  3 

0«a  >  >  3mi 

9  > 

> 

3 

>> 

3 

>  3 

s 

9  X  X 

3 

Z  9  OI 

^  9  an 

X  X  a 

9  X 

9  9 

3 

an 

X 

9  O 

X 

9  X 

•n 

G3S 

X 

w 

I _ 


(Continued) 


o  ^  ^  o 


p  2*  ^  »r*  o*B 

ir^  1^  o  f*»  «o  •e  v«e  •#o> 

•♦  Kl  «o^  «•  m  o^ 

^  o  ^ 


^  »•  •*» 


MM  M  JS***  ^ 

^  O^  OM  K  «l«w 

M  ^  ^  •«  *W  lA 

•  *•  O  M  I  ^ 

r>i  I 


**^  MV>  0>«^  -*  aa 

^  «a  #M  «  «w  ro 

m  I 


o  ^  «-  o  ^ 


►  ^  O  M 

«  •  *-1 

S  M 


-J  ^  ^  o  o 


Mm  m  om 


po  0>Ox  ^ 

«"  C'  s  ~~  I  ~- 

-  7  I  - 

Hi  i®  5*  ■*•  '»»' 

S'"  r"  i  2~  7  -- 

•  o  MO'  CQ  ^ 

«IK>  Om  m  «fM 

^  5  ^  'O  «  M 


T  ^  M  O  N 

W  •M  MM  *0  M  Om 


OM  Om  Om  ^TM  to  Mm 

^  *->  M  M  «r» 

•-  »n  ^  I  Ki 


e  ^  M  o  •’  ^ 

(M  vM  M  OV>  M*n  M< 


O  «#  «t 

*  *  I 


^  M  O  M 

«  m  ^ 


O «  <#  pn  ^  W% 


2  M  2f  ^  «n  «I  ^ 

i*  “  •>  ^  M  ■  «ki 

W  •  I  •  M 


«  9  M 

e  ^  « 

MO  e 


M«  WM  MO 


0>  0%  M  «IMO 

M  K  X  o  M  M  o 

sm  aoiiim  ozMw 

o  <  .i  lU  M 

MO  MM«ac  aM« 

Mtt>  X«ilM3  M*«W 

*  M090^  OftM 

IM  Omwmo  «  O 

«A  •  Olti«i>>  OUlX 

Ul  IMZOm  omm 

>C  z  c*OM  oe 

M  O  Ml  lU  O  oe  M 

-i  »  i/»  e  o  o  o 

AO  IWOMZO  OM» 

«w>  03  ««A  X  M 

0  O  X  X  M  lu  o 
MM  ZIUMOO  omZ 

««  ooxoar  9XM 

oo  oyiot^M  «M 

•AO.  X  Z  X  •  %  M 

lUM  03  rw»M 

ox  ^  X  X  OMX 

M«  Xc*Xyt  OOMi 

X  «  M  O  o  X  b» 

MM  XUIMm  tolOM 

o  o  M  o  Z  X  « 

OUf  tCoOiu  M« 

Z  X  X  O  9  «A  •# 

MM  OMMC*  X%«M 

Uf  OX  «WM  OMM 

XUI  MO  ^  XXO 

M  Mi  90X  MOX 

0«  ZM«IM«  O  • 

9^  MOmXw  XX  •t>4 

M9  MM  09Mir% 

w  X  M  M  WM,!  I 

OMOOM*  I  oo 

xo  xxxox  «#M*0 

Ow>  MOXMM  XXX 

5_  w9  oo^e 

«0  miU>M  XXMM 

►M  OXXM»  «OKM 

V«  ►  MO  o  < 

►“  wo  I  XV»M  ^XM9 

M  Miu  «#Mxaix  Mo«v 

w  oo  ^  Ml 

^  99  OXXWW  I  O 

w  XO«M  o  '•^xx 

Ul  u>«  XUl>  Ui9m 

z  XK  XMX  ^XO 

M  M«  900  «M  90000 

9  OZXmu.1  OKOIW*  Oo 

o  MOU»mu>OOh»3XO^mX9 
M  M3X«i  u»O^V»w  XX 
M  MXmX  «nMXU.XX«l>9  u* 

*  X  v>  M  Ul  X  «  o  X  >  X  w  y«  «• 

WXulUl  MXOWWMX  O  X 
90XZUI  MMOyiOMMMMXO 
w  M  HI  M  X  8  MWU  WMOO^ 

WM>  vtMZx  a 

**00  *M9«XUIXM9ZII»0 
W^KMIA9  Owu»9UiXt*MXZ 
9  pXMu*  u»  w  X  r>  Ul  e  M  tf» 

IWWMMXXX  MO«mX  m 

«9^XX9XOXV>  >r>  xxo« 
XXUfUlW  XOXUI  UlUlO  XO 

X  W  X  K  O  X  m  M  3  M  1I>  Z  %MO 

Ul  XUIMOXOMX^  MOMZ  9 

>IU3»  mxhi  XXm  UlZf» 
X19WOMMXOO  M^0W»0«JM 

X  X  X  W  M  «  M  X  X  z  X  «  M  •«  o 
xxo  OO  X  wOMmXuiO 
MUIUIMXMul  MXKXX  Z  u.  X 

9MXOOMOOO  OXM  O 

M  WXXAVI  lUlA  o'^MXw 

oxmxx  moxuhim  OxX« 
9M03MUI00  XZuimOX  m 
^  Xw  XXZX  MXOZ  Ul 

wOm  MOmmOX  MmXX 

Xp  mXZ  uimomuiooomo 
••2r*“afr****“  -jzuix  -im 

9|MXI  Ul  XUI^MM  OOM 
9«»9^«  X  WI  X  X  w 
^Sf^^oSfWMOoxM^MoeM 
XXXmuiXXZOXMuiOZmXX 


X  K  M  tu  M  z 


SSSSi  Sg 


J 


G36 


LEO  Data  Siiiiaarv;  Sta  39099.  Sunset  Beach.  Horth  Carolina 
Latitude  33°S2‘.6".  Longitude  78°30‘28.8'' . 


^  m  eee 


.^-1-  o«~2  2S5  22C 

t  e  e  e  *^0  e  e  c  •  •'i  •  *'* 

•n  «#  «y  •“  ••••  ^  ^  * 


w  *0  O  0«N<»  o**»  p 

tu  #w  » '•# 

A  eee  eee 


mo  o  a  m 

rw  e  e  e 

m  Ot^ 


Mas  o««»  o^o^-eooM*"  US''  mo2  — S 


»  Vw  o  o«om  00*0 
o  fM  OO'  ^  fstmtM 

X  e  e  *  eee 

a#  »- 


O  «A 

^  e  e  e  A# 

«D  fe«  M 


Ofwtf«i»a  :f!ri  2J 

e  e  eeeeeeeee  Al  O  . 

^  9^  ^  •  •  • 


¥~  mo  o<^«M  o^'O 

1^  fM  IA«B«0  0'd>^ 

O  eee  eee 

mm 


mmf^m  mm 

fW  e  e  e  €\« 

^  m  M 
/w  eo  •# 


0«-|wew  e.in-i^KOO»<*  22®  mOn 

eeeM  ..eeeeeee  OO 

mmm  m  •  •  •  • 


e^  ^  mm 


<«  lA  ^  «B  ^ 

^  •  e  a  eA  ^ 

K  e-  O 
rw 


oo««  o«~<ai"~o~~  :3S~  ~2 

eee  eeeeeeeee  O  e'e  ^ 


%9  e>0  Ov*0>  OO*^ 
a  O'AtA  «o«#e*i 

ei  e  e  •  eee 


>^  o~~i>  «•a<l»■><or>•<^  U3~ 

\e^  e  e  e  ea  eeeeeeeee  ^  /V*  J  cse 

f^mm  o  e  e  e  • 


>•  ^  O  O^IM 

J  m  ©‘toe- 

3  «  ♦  •  eee 


^  f\t  a*  ^ 


o»i>^  .«»r.oo.  .eooa; 


u$  mo  omm  oo  m 

jf  omm  m>mt>* 

9  eee  eee 


Of>*t>m  ooooooooo 

eeeA#  eeeeeeeee 

<s»i««i^  >#  omm  m 

^  ne  ew  •» 


.©lACO 

CM  O  f»e  O  •»  O  ** 

e  e  e  e  e 


►  O*oee  0^*0 

«  ^  om  ^ 

S’  eee  eee 

mm 


mm  mm  mm 

fw  e  •  e  e^ 

«  o  e 


09**mm  mmm^mmooo 

eeeev  eeeeeeeee 

!»>»  te»  m  ©  ID 


eu  O  ^ 


J  oo  0«^0  OO© 

•>•  m  o^m  ee  o  e» 

©  eee  eee 

s  w  ^  ©  o 


o  o  o  o  o  o 


0©fw0  eee©©©00©e 

eeeeo  eeeeeee 

M  «V  ieei©^©00©l 


^  ie>  ^  o  o  o 


Oe^O^  lO^^'^O'OOe 

eeeen  eeeeeee 

e^^eA  <©-©©©©<N  * 


ooo  ooo  oe«  m 

O  O  *>*  ^  ^ 


m  mo  om^  oko 

Ml  rst  O©©  eeioo 

^  eee  eee 


O  O  O  O 
<M  e  e  e 
0^0 
«i  e*'!  »# 


eo©>o  oooooooo# 

eeefv  eeeeeeee 


(*e<«0  a#©^  0«i 

m  ^  en  O  fM  (Ml 

e  e  e  •  e 


7  o  o©  e  om 

«l  eo  O  ©  ©  O  et 

■e  e  e  e  e  e 


(M  ^  ©  en  •«  M>  ^ 


OOlMO  o  ©  O  o  fw  ©  ei»  ©  © 
ee»0  eeeeeeeee 

^mm  om  mmmmmm 


omo  mm  ^ 

•ee  O  O  0^1 

e  e  e  e 


>ooo  ^  ¥»  ^  mo 

»  ©  ©  ©  Wt  O  V  • 


o  ^  o  ^ 


0©9  mm  M©©>p9  © 

©Oo  30  wooooo  m 


SS3  3  OeJO  O 

;©*©0»-©K  ®ee.5i  «. 

looaoooj  _®5®.  2 

»«oeo««o«  ©  ^ 

toooooow  5o5r  O 

O  O  ©  9  » 

©  «  ••  9  « 

9 


(iM9ik  Ci)  'tec  «e  'ene 

NcliviAio  eaveMeit 


IMIS  HnalkU 
IMIS  MflMIMM 
SMiVAtiStO  SMIS  S»0Hti«04 


LBO  Data  Suwwrv;  Sta  39099.  Sunset  Beach.  North  Carol inA 
Utitud*  33°52‘.6".  Longitude  78°30'28.8". 

D«f  Coll«cf d  fro«  1  Jan  88  to  30  S«d  88 


e  wa 

w  aea 

ea 

e  w  ww 

aeo 

awa 

aa 

w  «  w 

w  •  •  • 

aw 

•  •  •  w 

Wa  a 

•  •  • 

Ai  a  a  ^ 

w 

a  a  w  w 

eaaoaa  ao 

•  • 

•  •  a 

•  a 

••  ^ 

ww 

M  a  a 

a 

a  aaa  a  a 

w  eo 

eee 

oee 

o  eee 

eo 

eoee 

eeeeeeeee 

ooe 

eee 

ee 

(If 

ooe 

oee 

•  •  • 

•  •  • 

* 

•  •  • 

•  •  • 

>  eo 

eee 

eee 

e  o  e  e 

eo 

eeee 

eeeeeeeoo 

ooe 

eee 

ee 

e 

eee 

eee 

•  •  • 

•  •  • 

ee 

e  e 

s 

•  •  • 

•  •  • 

•  • 

^  eo 

ooe 

eee 

o  o  eo 

eo 

oe  o  o 

eeooeooeo 

oee 

oee 

OO 

oee 

ooe 

•  •  • 

•  •  • 

eo 

eo 

e 

•  •  • 

•  •  • 

•  • 

• 

^  e  o 

e  w  w 

o  e  « 

weaa 

Wdw 

ea  a  w 

oaowaaoaw 

W  e  a 

WWW 

a  a 

a 

w  ^  m 

A«  •  •  • 

wig 

•  •  •  w 

a  O 

W  O  a 

W  a 

(M 

•  •  • 

lA  a  o 

wa  w 

a  WWW  aw 

•  • 

•  • 

• 

m 

(A 

w  a  a 

1 

IS  o 

e  K 

O  «M  «* 

a  lA  o  a 

a  a 

o  a  a  a 

eoeaaw  eew 

o  O  O 

aaa 

a  a 

ow  « 

a  ^  ^ 

a  «  *  • 

a  a 

•  •  •  ^ 

o  o 

WOa 

W  a 

•  •  • 

•A  e  a 

e  a  w 

aaa  a 

•  • 

•  • 

(A  (A 

lA  ^ 

a 

aaa 

^  «n  e 

O  «A 

e  •  « 

«B  a  a  o 

e  A> 

oa  a  a 

eowowaeoo 

a  a  w 

awa 

Ak  a 

idl  fW  Af 

a  lA  ^ 

A«  •  «  • 

aw 

•  •  •  w 

W  o 

WOa 

a  a 

3 

•  •  • 

•  •  • 

•A  -O 

a  a  w 

•  • 

•  • 

• 

«A  lA 

«A  a 

a 

a  a 

1 

(M  e 

o  w«n 

o  «A  a 

a  W  lA  dA 

0«A 

09  o  a 

woawaaeadsi 

o  o  o 

awa 

a  a 

*  dM 

O  •*! 

a  Af 

Al  •  •  • 

aw 

•  I  •  w 

o  o 

WOa 

Wa 

9 

•  •  • 

•  •  • 

a  dM  w 

oa  w 

a  waaw  wa 

«  • 

t  • 

• 

(A  (A 

Ai  a 

a 

a  a 

>  o 

oi^  e 

o  <dr  a 

a  a  A«  a 

O'a 

ea  9  a 

WMwawwoww 

ooe 

w  a  a 

wa 

«  M 

m  w 

e  Aj 

Al  •  •  • 

aw 

•  •  •  w 

e  o 

WOa 

r 

•  •  • 

«  •  • 

(A  a  a 

w  a  a 

waaaaa  a>a> 

•  • 

•  • 

• 

W  (A 

a  aa 

a  a 

«#  o 

O  (d« 

oa  a 

a  Af  (A  a 

ea  A.  a 

awaewaoaa 

a  a  w 

aaa 

ea 

M  «v 

e  ^ 

ew  ^  Af 

Al  «  •  • 

aw 

•  •  •  w 

w  o 

WOa 

W  a 

•r 

•  «  • 

•  •  • 

a  dg  w 

wa  w 

wawaaa  ww 

•  • 

•  • 

• 

a 

« 

•rt  ^ 

a  lA 

Al  a 

w  a 

1 

X  'OO 

O  ^  ^ 

e  a  a 

a  a  a  a 

^  a 

O  w  a  A. 

ooe 

aaa 

a  w 

w  #w 

4r«  «v 

fA  -#  M 

^  • 

aw 

•  •  *  w 

e  o 

WOa 

W  a 

« 

•  •  « 

•  «  • 

a  aa 

wa  a 

Kaaaaw  aa 

•  • 

•  • 

w  ^ 

a  a 

a  aig 

a  a  a  W  a  a 

X 

m  oe 

e  «  a 

e  a  a 

a  W  a  A. 

aa 

o  a  a  a 

aoaeeweaa 

WWW 

WW  o 

a  w 

itf  M 

m 

M  (A  W 

Al  •  •  • 

aw 

•  •  •  w 

a  o 

•  •  • 

•  •  • 

e  a  K 

aa  w 

a  a  aaa 

•  • 

•  • 

a«A 

a  a 

W  a  aaa 

1 

i 

owe 

e  wa 

a  a  A.  a 

W  a 

0 

s 

0 

11 

1 

1 

s 

0 

0 

1 

0 

7 

1 

IS 

1 

3 

aaa 

a  a 

•  •  • 

•  •  • 

Al  A^  a’ 

»j(a 

aaa 

a  w  a  a  9  a 

•  • 

•  • 

• 

a«A 

a  w  a 

a 

3 

1 

1 

1 

1 

a 

a 

o  ^ 

w 

a 

w 

W  a 

a 

w 

w 

aeee 

aw 

a  W 

a  a 

w  w 

s 

• 

a 

a  a  a  a 

9 

a 

9 

a  9 

WM 

a  a 

e  A  «  V 

aO 

w««  o 

a  (A 

a  (• 

we 

M  • 

•  a 

a 

a  a 

•  9  M 

M  W 

Al  w 

a  M 

«  e 

S£S 

w  w  a 
w  w  e 

a  w 
a  w 

a  a 
a  a 

SftSS 

w  9  ^ 
we 

S8“ 

W 

a 

»  e 

w  a  M 

ar  a  M 

9  r 

9 

w  we 

w  w  e 

w  > 

m  m 

w  s  a 

•  a 

a  w 

a  a 

ww**>e 

aaa 

WWW 

9  m 

9mm 

«•« 

•  e  a 

w  a 

w  w 

9«  w  «  w 

a  «  a 

».  a  w 

w  w 

ee^ 

M  M 

•  mm 

9  «•  a 

•  w 

e  WWW 

a  m 

M  •  < 

w  w  > 

M  •  9 

09  9 

ae 

wea  9e 

a  w  a  w 

9  • 

W  9  • 

99 

»» e  M 

»  s  w 

•  W  w 

a  e  w 

90 

a9ewe 

w  w  w  w 

a  w  w 

9  W  W 

90 

« 

m  • 

w  a  • 

M  w 

aw  w 

«  «  w  w 

W99 

99  9 

w 

»  a  a 

9  w 

a 

wa  e 

ww 

999  W 

W  W  9  9 

w  e 

w  9 

w 

«  e  e 

»  • 

w  m 

ae 

90 

9  9  90 

9  9  9  9  9  9 

^9 

9  9 

w  e 

m 

a  «  nr 

a  »« 

M  a 

e 

•  (A 

eS  S 

mmm 

«•  9  « 

wa  a 

•  «• 

we 

WW999 

99 W999W9  ^ 

O99oe9 wee 

99  9 

9  9 

•  we 

w  • 

W  9  • 

w  w 

w 

a  9 

w 

•  •• 

9  •  9 

9  9 

we  w 

•  • 

99  *99 

9  • 

9  • 

Sx 

WWW 

xea 

»X  a 

99 

999  9 

99  9 

99  9 

M  »  a 

•  »a 

axe 

99 

9W9  W  a 

»a  1 

•  lx 

S  «  w 

^a  w 

99a 

al 

999  wl 

9  W  1 

9  9  9 

9  1 

9 

m$ 

9 

w 

9 

w 

3 

e 

■H 

V 

c 

o 

a 


g 

i 


G39 


i 

! 


I 


i 

i 


FOMSHOM  SLOM  OISf*V*TN$ 
•MIINUR  SLOM 
MtHl’tUN  $LO»l 
•VCMSt  SLOM  (2) 


*  !• 


oo  oo 


»-  oo  o  o 
w  •  o  o 

o 


o  o 


oo  o  o  o  o 


o«iwm  oxui 

O «  ^  ^  m  c»  ^ 

M(9 

X^IKO  «tl<0 

wx  ^«9oe^  oxm 

IW  k  o 

V>  •  «CIU^»>  OMX 

IM  W>>M 

XT  X  WA^  MIA 

M  O  IM  Ml  A  *  «A 

^  >  «l«  A  O  O  O 

AO  MI«mXA  O^X 

A  O  X  X  «M  m  A 

XMI^OA  tMOX 

XA  o^AXOA  OXm 

wO  OMIOMV^ 

on  A  X  X  K  I  ^  ^ 

MIA  OX  ^  XA^ 

AX  ^  X  T  Aac 

XOXUI  AAA 

m  «  A  A  o  X  w 

A^  XAAM  wiaa 

A  O  M>  A  X  X  X 

OA  oXXAA 

XX  X  O  o  A  •• 

XAAO  KmA 

A  AX  A>»  OAA 

XA  »>X  ^  AXO 

A  A  30A  AAX 

OA  XA.IAA  A  • 

X  -i  AO«MXA  OA  OIM 

AX  AA  OXaA 

A  K  A  A  AW  I 

•  W  OAAAA  I  A«« 

A«  X««AX  <#AO 

OW  AAAAA  Axx 

A  AX  A  O  A  O 

AO  AA>A  XXAA 

AA  OX«A0  AAKA 

A  A  A  A  e»  A 

A  WA  I  XAA  \XAX 
A  AM*  AAAAX  IMOAO 

A  AA  ^  XX  AW  A 

w  XX  AXXAW  f  A 

W  XOa  O  A%XX 

A  A  A  XA>  AXA 

X  XA  KAX  %XA 

^  mA  oAO  AA  o^OAA 

A  AAA%  AAAAWA 

X  OXXa^I  OWOAf  OA 

O  AOAaaAAAXAXAAaX 
*•*  »«>Kw  AAWAW  AX 

A  AXaA  AAXAXAAX  a 

A  X  OAaXAO  AXXAAXt 

WXAA  AXOWWAA  O  X 
XOXXA  aaxaOAAaaaA 

V^mmiaAS  awx  waoaw 

WAX  AWOAW  AAXA  X 

AAOO  AaXAXAXAXXaO 
wwXAAX  ewAXAXo^xx 
X  AXaa  AWXOAOAA 

awaaXax  aaaak  a 

OWXXXXOXA  xo  xxo« 
AAAAW  AOAA  AAO  XO 

AWAXOXA  ooXAAX  MAO 

A  AMiXOXOaAW  aowx  • 
XAXX  AAA  XXA  AXO 

AAWOAAAAA  AWOAOWIM 
A  K  A  W  A  A  A  X  X  X  X  A  A  W  O 
XAA  OMi  O  wOAAOAO 
aaaaAAa  #«AXXK  XaA 

XAXAOaAOO  oxa  O 
OAAAXAAAAAAKXAAOA 
A  waaxw  iaa  a  XXW 

XaOX^WOO  axaaox  a 

w  XW  AXXX  AXOX  A 

WOA  aOaaOa  AAXX 

XA  AXX  aaOAWOAOaO 
aOaaAAaKA  WXAX  Wa 
XiAXtA  AAWAA  AAA 

«WaAa  OAXWA  AAXAW 


I 


G40 


I 

-I 


LBO  Data  Summary;  Sta  39099.  Sunset  Beach.  North  Carolina 
Latitude  33°52*.6".  Longitude  78°30’28.8" . 


Avc.  eer  cuRtiNr  izyia  .o*  .15  .n  .oz  .05  .07  -.01  .07  .it  .os  .1*  .10 

euNatS  Of  OaSESVATIONS  21*  171  197  182  169  19J  220  227  201  188  1*9  189  2J01 


rOHESMOM  SLOPE  OSSE4VATNS 


1 


•o 

•o 

53 

U 

C 

o 

o 


^  o 
o  «v  • 

^  ’O 


fv  ^ 

sit  •  ^ 

A  ^  *M 


^  «•-  «>  fSI  f>J 

4>  •  0^ 

O 


»  •-  O#  O 

•  «*% 


^ 

• 

«>  «\> 


_  n  «•  o  o  ©»  i©  on  ^ 

fWfW  *©•“ 

•  I  O  Ai  I  «0  «© 


O 


<•  <©  <#0 


©>  ^  • 


^  »w  ^9  Ef\  O^ 


»SJ  •>- 


o  «e 


fv  <0  fps  '« 


«  fSI  E^  VO 


3  ^  ttt  m 
^  • 
M.  »-  «  O  9 
X  lu  * 


>  «©  e  o 

UI  v  ••«  X  V 

ax  «  >A 


O  X  •*« 

e  « 

i»i  a  M 

o 

V  O 

o  •*  z 

4^  >>  »•« 

Ml  O 

V  VI 

o  » 


_ M  V  Z  O  V 

!,»  o  E9  to*  O  ITS  H 
X  X  E  I 
OX  *#  H> 


4A  V 
tU  tf* 

o  z 


a  ^  a  o  c 

Z  Ml  M 


►«  K  -i 
ku  O  O  * 
X  M>  ^  ^  « 


o  (9  e  I 


o  o 

V 

«  o 


.  ^  O  X  «  M  • 


K  wo 

«4  »i«  lU 

w  o  v» 


E  %  UI 
O  9-  »- 
V  Z  O 


O  V 

VI  W  I 

•  o  ** 

«V  O 
ZEE 

o  o  w  o 

z  E  IM  M 


E9 


t.#  «  a  E 

J  O  *9  O  W 

O  E  E  V»  >>  I 

Z  O  W  O  % 

«  X  tof  > 


%  E  «>  O 

IVO  «  O 


M  Ml  W  Z  « 

-i  *-  > 

«  z  o  o 

w  ^  E  W 


IM  9  •-• 

^  _ _  »zo 

^  4«  «  •OO  z^  ••-OZIO 

ft.  ft-O^W  %  VMVk«>«w«tf 

z  OXZ-plZI 

o  WE»iM^»MZO*i*9Z9ZlfcZ9 

M  waftX.i  MfO.jErt^  zz 

^  wzMZ  e©wzzzzi©9  z 

z  z  W^wEZO  Z>ZVI»»®» 

^ZM*W  wXO-^**ZZ  O  E 

30E  X'M  ^wS>©»OV“^»^ZZO 
ZS  ^MZ  .iK-OVIW 

Zi^OZ^  W»WXZ  3 

z^-ozEME^-avo'o 
«)9  OWIW3MlZ^V>ZX 
luz^iv  HljEOWOV-v* 
lifu^kvZZZ  woz**E  w 

ts^zxsi-orm  >o  J*2£ 
ZZwiftfW  ©OZW  HfMEO  3r  Ci 
VWZrOEVl  ft-ox^vix  9^0 

ttt  ZEV>0»OwZJ  WOWX  • 

»IW9>  »«z»w  XX^  ItfXO 

ZE9WOWWZMVI  WJ»»VIOJ^ 
Z  E  Z  w  W  z  ••  X  *  X  »  z  w  jiO 

MWMlWZWiil  tfiftZCXE  EWZ 

XWZV»OwVli©0  OE<©  O 

OZZWZZZW»©ZIZE9*>«IWOW 

UI  wzzzw  izo© 

OEwZZ  »«OZZIM»>  ozzz 
0M09WIMOO  ZX  «*►€>* 

J  Zw  ZZXX  ^ZOX 
440m  ©.OMWOW  WE^XS 

ziM  ¥izx  laiftrtO^ivoaiOMO 
M  o  A  IV  w  •«  4©  x  -/xmE 

9iwCt  m  ziM-jv-w 

2I«©9-JZ  ZIWEZW 
^W  W  O  lil  J  ••  O  J  ^  O  O  ^ 

zxsi-iivxzxMlXMwaXMXz 

^  2§ 

14  f.  M  M  O  •  • 

M  O  Itl  ^  ©• 

%  909  Z  A  S 

VI  A  S  M  r  O  2 

S  X  M  I©  EM  X  X 


GA2 

i 


LEO  Data  Summary;  Sta  48002.  Chetrv  Grove  Beach.  South  Carolina 
Latitude  33°49'43.8*.  Longitude  78°37*58.2". 

Data  Collected  from  20  Mav  80  to  31  Dec  80 


r 


1 

] 

I 


f-' 


o  «*>  O  0>  •>  O«nio«  « O  N  VI  O  »  «»09> 

OV^<^  Ofrtvi  aoeee  eee^  eeeeeeeee 

•  •  •  •  •  •  e- e>  e>  ^  «i  Vk  Al  »  ^  M 'O  •*  •  •  •  • 

^  ^  I 

O  «&  V'  O  VI  #«e  <o  Ovi^*^  «>  eei  ^ 

OVIfM  ^eee  «»4W  eeeKI  •eeeeeeee  •Vflt** 

•  •  •  e  •  •  O  «D  O  <0  M  ^  VI  VI  •  e  e  e 

VI  ^  ^  M  M  I 

o  VI VI  ooo  'VviAin  m  «v  oooooBfvoo  vi  «w « 

O  VI  O  V^  O  lO  Al  e  e  •  O  e  e  e  «W  eeeeeeeea  VI  ^  <#  W  ^ 

•  •  •  •  a  e  VI  ^  #1^  ViWlf^  VI  VI  VI  O  •  •  •  • 

VI  ^  *9  <V  VIMVI  ^  M  M  IV  I 

o  IV  o>  o  VI  mrwvir-  v»«#  O'V^v^  oo>owivioo<v  mavi  <o  p>^  n- 

vi«n<0  V>IKVI  lljee*  «i>lll  eeevi  eeeeeeeee  ^Vl 

eee  «ae  rK»##Sle^  OHiAl  MVI'OV)  iD  ee  ee 

iMvmi  ^  ^fvi  <9  I 

o  VI  o-  o  iM  v>  r>ovia^  «> 'O  0<9«>o  O  o  o  N- O  O  O  imviii-  e^viao 

VI«>|/|  VIIHAI  meee  0«V  eeevi  eeeeeeeee  Vl^ 

•  •«  eee  OViVIe*  OlMN  OVI'AO  V>  ee  ee 

114^  Ki'Viii  ^  I 


^  o  o 


O  «M 


O  VI  ^ 

•e  tfl  V 

^  O  la 


•9  «  « 

ff>  Ul  IV 

o  n  n> 

ff  T 


oo  o  o 


IM  V*  ^ 
fv  •  e  e 
miw  » 

«  m 


I  ^  -c  >a  ^ 


o  o  e* 
ooo 


ooo 

ooo 


c*  o  o 
ooo 


HI  K  VI  o  Ml  Hi 

«-  e  e  e  i©  ^ 

■©  VI  O  e> 


O  O  O  O  O  O 


O  O  O  O 


O  O  O  O 


O  O  O  O  CO 


OeHviO  OOOVIH.OOOO 


OVIfw^  OOOVIN-KIOO© 


OIMVI©  O 'V  o  HI  ao  o  o  o 

eeerv  eeeeeeeee 
Vi'CVI  VI  KVle»  Vt 


OiVO^lM  OOOVIKKOOVI 

eee^  eeeeeeeee 

•O  O  HI  CD  V  >©  VI 

VI 


OOOO  OOOOOOOOO 

eee  eeeeeeeee 

oooo  oooor>c»c*oo 

OOOO  OOOOOOOOO 

OOOO  OOOOOOOOO 


V  O  ^ 


t  o  o 
'  »  » 
k  N  V 


««ieM  >jr 


O  M  V 

•  «r  > 

C  Ml  Ml 

« %  o 


9E  Ml  Ml  ^  O  w 


HI  V  O  Ml  Mt 

«•  M  IV  (fl  w 

ar  19  «  »  s  IV 

O  >  *>  «  9  Ml 

•I  <  VI  X  «  c 


w  «  o  V  o  «  «a 
>  ev  >  9 

YV  VtMICI^fCMI 

^tV  S«rMi<MI« 

o  IH  O  ‘V  M  tv  It 

e4  ID  e«OD»09  ^  V> 

90  ^9V>MIOW  VI  VI 

«  M  O  la  <  « 

••IM  990  ibO  Ml  Ml 

90  m  900  9X  z 

O  M*»e»«0 

Mt  OMI  0M*MI00«0 


9  VI  Ml 


OOMlOeV 


IM  l9 

w  Ml  O  eM 


9  VI  O  VI  O 
O  ev  O  ^  ev  ( 


^  >  • 
X  Ml  «H 

ID  a  « 


lD9 


643 


f 

1 

-i 


AV€.  Ht’f  CUAACNT  (iXS)  -00  e03  .00  eOO  -.18  -.31  -.28  -.05  .01  .10  .12  .08  -.07 

NU^ifA  Of  OeSEffVATXO^S  0  0  0  0  12  2*  13  U  15  1  2  18  20  1  28 


SNiVAtaSSO  3401$  aVONSlkOi 


u 

c 

o 

o 


W  IM  ^ 


O 


>•  rw  ^  O 


on  ^  fV4 


^  o  o  o  c 


o  o  o  o 


ar  o  o  o  o 


•  •  «o 


•A  f>0  0  4^ 


»  ^  O 


<# 

o 


^  IM  O  <4^ 

^  ^  e<4  ^ 

V*  ^ 


CO  o  o  o  o 


o  o  o  o  o  c* 


W  o  o  o  o  o  o 


w  o  o  o  o  o  o 


>  M  li  Ml  W  M 

^  o  <  r.  •  _ 

tt  «  >  3  0  3  0 

O  «  «  w  w  ^ 

A  >  Ml  _ 

W*  M  »»  W»  K  M 

M  «.*  tr  ^  o  X  • 

<  MO  M#  O  O  O 


5x  «•*  w  o 

h*9U  to  _ 

K  W  ^  mt  XO^X 


«>  «#  -» O  0«A 


•»  «M 


4#  O  1^0 


o  o  o  o  oo 


oo  oo  oo 


o  o  o  o  oo 


o  o  o  o  oo 


M  «>  Ml  MM 


w  O  4^  o  xo 


^O  wo  JO 

«  O  «  4C 

MX  O  ^  X  M  t  MX 

0  3  X  Ml  3  0  3  03 

MX  MXX  mX  MX 

Ml 

X 


O  I  I 

e  M  J  «  _ 

M.  X  «  >K 

o  «  IM  W  *  O 

HI  *>  Ml  « 

,«>  M  MM« 

M  K  X  o  M  M  m 

ZM  0«MI0  OXMI 

o  «  J  M  Ml  w  M 

mI9  mm<oX  om« 

H.III  X^Ml3  MI«W 

M030^  omm 

M  OmmmO  K  O 

v»  •  ttUI^>>  OMIX 

HI  MiX^M  cimm 

29*  2  MOM  MIO 

M  3  HI  Ml  X  or  «* 

«i  a»  M  O  O  O  49 

AO  miXmXX  «9MX 

UI>  23  X  M 

n  o  X  X  M  HI  o 

ftitM  XMlMmX  MC/X 

22  I02XOX  3XM 

hi  O  O  Ml  O  M  M  «  M> 

MX  XXXI  »  M 

him  03  *OM  CMM 

oX  ^  X  X  2M* 

XWXMI  MOMI 

2  2  M  <  O  X  w 

him  2  mi  mm  mioui 

A  o  M  O  X  X  2 

OM  cXV^Ml  M2 

X  X  X  O  3  «»  •• 

mm  2MIM.O  K%Mi 

Ml  «I»X  MIM  OMM 

2M»  M2  -i  2X0 

M  Ml  302  MMIX 

02  XM-^M2  2  • 

3J  MOMXMI  02*IM 

m3  *m  M  03mM4 

W  X  Ml  H>  W  • 

•  •I  OmOOMI  I  02 

Ml  2  2  2  2  Ml  X  2  Ml  O 

OW  M.  O  2  M  M  * 

2  m  3  O  O  M  O 

20  omi>m  **!Sfr 

mm  OX2M*  2MIKM 

m  M  M  M»  *9  2 

M  4.1  O  I  XOMI  4X*o3 

M  mMI  2M20X  fsi020 

Ml  09>  J  33  lAJ  W 

«J  33  02XMJ  •  Ml 

O  XOMI  O  242X 

HI  Ml  2  XMI>  MI3>M 

X  X2  2MM  4X0 

M  m2  vOO  2M  vmOMIO 

M  M  fO  4  2  Ml  in  M  4^  Ml 

2  OXX^MI  020M«I  OV* 

o  MOMI^Mi20MI3032m23 

M  Hioum^i  20 

M  M2*-*2  •nM-2M.X2ll>3  Ml 

2  X  t9«l*MlX2t»  23XMIMI* 
«^X0JWI4.2  O  C 
30XXUI  MM3Mir>MM**M.20 
dMlllM2S  M4.I2  mJMOM^ 

^M>  2«iD2^  MIMX2  3 

2200  2M323MiXM3XM|0 
ci^XMimO  04IMI3MI30MXX 
3  tllXMM*  HI,jXOMIOMIM 

IHV#MMr22  Mm2»«1^  M 

O^XX3XOXVl  >0  X3<92 

22HIUI^  M02UI  MIMIO  XO 
2i^2XOXtf»  m«>MOX  4m0 

Hi  2Ul>OZOM.2«J  MOM3  • 
>Mi3>  M2MI  XX  M  MIXO 
2i9WOMM2llklM  Mji90l9^*4 
2  2  2  M»  M  2  M  X  X  X  X  2  M  ^  O 

3WH»  OMI  O  Ii^OMmOhIO 
»«MMIM2MMI  #%2rxx  XI4.2 

>  M  X  Ml  O  M  Ml  •»  O  0X0  O 

e«2MIX22»«*n2MlX3«>4MlOM 
HI  4>2224.I  |2«I>  VI  >X4.> 

3M03MIII00  2XMIM03  M. 
^  X4I  2XXX  Mxmx  u( 
4>AM  m04«M02  MMXX 

9^  HI  VI  X  X  Ml  •>«  O  M  Ml  O  Ml  O  mO 

•M  Mi  Ml  VI  VI  K  M  X  Ml  r  JM 

3|MrS  Ml  2MI^MM  OMM 

3VI3J2  2MX24> 
MW  WOM^mOOXMWmOO** 
X2XMU1X2  XMIX*«MI3X<-«XX 

2»«l90VlM3MW2Mkl9wMMVIlM 

i-»  X 

M.  M  VI M  e  •  * 

M  O  Ml  M  *14 

X  19  X  M 

4  3 19  2  O  O 

M  VI  X  M  K  O  O 

X  X  1^  1^  44  -  X 

^  J  X  M  ^ 

2  2  O  VI  M* 


LEO  Data  Summary;  Sta  48002.  Cherry  Grove  Beach.  South  Carolina 
Latitude  33°49*43.8*.  Longitude  78°37'58.2". 

Data  Collected  from  1  Jan  81  to  31  Dec  81 


^  an  O « io 

O  ^  O  M 

^  m  ee«  eee 


^  ^ 


«0  «  O  *•  flft 
e  e  e  •  M 


■  *«>  eeeeeaeee 
»  «  A#  ao  «<i#  lA  » 


I 


>  o  ^  ooo 

O  l*>  lA  O  «A  ^  « 

X  eee  eee 


a  mm 

m  K 

3  73 

m  9  M 


1  ^  lA  ^ 


V  » 


AI 


^  ^  'a 


e  ^ 

«  ^  7 
0^0 
^  M 
IW  X  W 
«  « 
*4  M 
Mf  W  > 
>  X  M 
«  • 
9  w 
>  O 
^  « 
M  9  « 
»  H#  M  la  o 


Ot  K^«A  o  0>  4 

^  •  e  •  ^4 

o««-  «> 


^  oo  o*^m  OfA<« 

|A  lA^VA.  «A*AAI 

O  a  e  •  a  •  e 


s  A<  A* 


O  W 
W  ttl  X 
Ml  4A  r* 
«  W  M 


iw  9  O 

••  9 

mm  m 


X  m  m  m 


mrnm 

mom 

9  «  «. 


0»»0  O  oo  »».  O  K  O  O 

•  aa*A  eeeeeaeea 

»  K>  lA  O  ^  ^0 


A*  iaO  »  <#  K  O  O  *# 

•  eclA  eeeeeeeee 

mmm  PS  ¥s  m 


OAi^O  O  lA  O  K  IA  !>.  o  o  O 

•  ••lA  eeeeaeeee 

«#  >A  <•  lA  «  aA  «  o 

^  IM  ^  lA 


•0  e  •A  O  lA  ^  'O'* 

«*  fw  IM  O  ^  P- 


oov^o  OKiAa^fAiAaAOfA  **t\iiA 


«B  ^  a» 


o>  tfi  wNfMiA  o-ao  Ai 

lA*-^  Aa^  »- 

•  •  e  •  • 


OiAWro  OOtAQOKIAOK 

•  eeiA  aeeeteeee 
•PfAfM  tAOO'OIA  <0 


O  4VO 'T  AI  «0  O  ««* 

•  •«IA  ••*»»•»*» 

«ftlA  .«  »A  lA  AI 


OeAfM  OA.*AC*  «-0 


O  iA  e>  O 
*  •  e  IA 

0*A  »A 


e»  AI  lA  I 


»*ac*0»A|A0A«0 

»  »A  o  «A  »A  'O  O 

V-  fV  fV  lA 


lA  O  «>  lA  lA  I 

■A  rv  MO 

•  •  •  • 


I  ^  A  aA  A  '* 


0^iAr»  C'O'OV'IAAAO'* 

eeepA  ••••«•■#• 

IA»A«*  AJ  AA0A  m 


oo<*»  rw^«>A.o^o«'0 

»eeM  eeeeeeeee 

VVAA  OAlMO  A>  mtO 


aA«r«AA>  AiiA  OaOi^  iaoOOOAO*aia 


AI  »A  • 


•*  CIO  o 
9  f*-  9  r* 
O  A  «  V 


w  V* 

X 

^  o 


w  «» O 

O  XX 

III  O  Ifc 

ox  M 

UtLM^m 

o  r  o  o  w 


X  « 
Ck  o 

M  «l 

90 


O  w  M  a 

••00  9  1 


W  O  O  tM 


o  wa^MO  .  . 

MO  ••  M  9  O  O  X  O  OM  9  9  a 

Ml  OMI  O  O  M  O  OO  O  O  O 

OX  000X0 

>9  0*«9M9ial 

OX  XXOOXO 


*99  >  • 

r  o  X  0  4 


•o 

3 

C 

•H 

+> 

c 

o 

o 


‘  ^  AI  ^  ^ 


I  w  ».«  m#  M  mm  w 


•09  OOO  M 


O  O  .1  ooo  ooo  xo 

MlO«:  9MO  MO  M 

9Xo  X  X*  X«  *0 


GAS 


G46 


O  I  I 

A  ^  .1  « 

M.  ae  «  >  K 

o  «  O  «  O 

Ki  Ml  K 

«* 

M  M  X  A  ^  0 

XH>  3«IW0  OXW 

O  «  -I  H>  *M  ^ 

mA  tk^iCAff  OH« 

^Ml  X^W9  Mi««i* 

WX  >-  0  3  A  ^  A  A  »4 

Ml  (9MUMO  A  A 

yt  •  acMi«J>9^  0*>*X 

Ml  kyx^*^ 

xr  X  OA^  UlA 

MS  MIMI  * 

^  >  «n  A  ^  O  0 

AO  Ml  <  X  A  0^X 

Mi>  «X  2  •-• 

A  O  X  X  M  Ml  A 

MH-  XUI^Itl^  M4i*X 

XA  tAAXO*  3XM 

WO  OUlOtAK  AA 

«l»  A  X  X  K  I  %  ^ 

MI0  OX 

AX  -i  X  X  •*;?* 

wA  xoxi*^  «maiii 

A  A  >>  «  O  X  •-> 

M»K  Xlftl*-!*^  MIAMI 

A  O  ^  A  X  X  K 

otw  •cx«ii* 

X  X  X  o  X  V»  •• 

A*U<|*>0  XVMi 

Ml  y*T  Ml>»  ott 

XMi  KK  -I  «*2 

Ml  XOX  AluX 

0«  XA-I^«*  X  • 

X^  KOAXM*  0S 

•p>a 

w  C  v»  Ai  lA  W  I 

•  U  O^OAM  I  0*« 

M»A  AAAMIX  «#IU0 

AW  M.  A  X  »->  W  XXX 

X  HI  X  A  O  K  O 

«0  fOttlXW  X*H»** 

OXXM  •  «0KK 

M>  ^  W  0  A  « 

»>  WA  I  X«l»Ml  \  X  ¥»  9 
^  MMl  ^^XXX  IMOAO 

iw  m  tf*  •J  XX  lA-i  w 

^  XX  AXXia^  f  w 

o  XOW  o  A^XX 

Ml  HI  «  XmiX  HiXW 

X  XA  A^-A  '5® 

^  MA  »0O  «w  •^OhIA 

X  oxxi^Ai  akohii  ov» 

O  ^\9Hi«i»HIAAHlXAX'#AAX 
»-•  HlA^H^vl  AA 

K  WAMA  V»WAAXAV»X  hi 

A  X  0MHIXXO  A>XH»HIA 
.IXHIW  wXO^WaA  O  X 

a  o  X  X  HI  w  «  X  HI  o  X  o 

^WX 

A^ox^  •^^'XA  X 
AAOO  A  *>  X  A  X  HI  X  W  X  X  HI  O 
W^XWl^X  OwHIXMlXOKXX 
3  MlXWui  Hl^XOHlO^M 

UIWWWXAX  W0AWX  M 

o_ixxxxoxvt  >o  **555 

IM  Ml  HT  Hi  hi  mi  3B 

AWAXOX*^  ^mO 

Ml  AMI>0XAAA^  >>a^x  • 

>MIX>  »«AMl  XX>  MIXO 

Al9wOWWAM»«A  W^«9OT4»^A 
A  AAWWAWXXXXA^^O 
T  Wr  m  O  HI  O  WO»»»«XH/0 
mmimi»-AWhi  #%ac*K  Xaa 

>WXV*0^-«H«0  oxv>  o 

OAAtHXXAMVnXMlXXMMlA^ 
Ml  CIAAAW  IXVI  V»  »XW 

XmAXH>MIAO  a  X  hi  >>  O  X  A 

^  XW  AXXX  ^XAX  HI 
WAW  ^0»«AOA  WAXX 

Xmi  ^XX  mimO^IMAMOmo 
M  A  HI  M  «l«  VI  K  W  ^  X  HI  r  ^l-* 
HI  AHI^»»^  MMIA 

%^a>AM  X  VI  X  -J  a  AOTXAW 
^W  wAMI«iMO0X»»^*HOOi-« 
XXXv«0XA  XWZmUIXZWXA 

•A  X 

^  w  v»  VA  A  •  • 

M  o  HI  v>  fM 

X  M  «  ^ 

M  X  |9  A  A  o 

V*  M  X  (A  K  O  O 

r  X  lA  0*-  X  X 

^  ^  X  ^  A  w 

A  A  e  0  HI  M 

w  w  A  X  HI  K  X 


! 


LEO  Data  Summary;  Sta  48002.  Cherry  Grove  Bearh.  South  CarnHn« 
Latitude  33°49*43.8».  Lonaitudi.  78°37-sa  ?" 


O  On 

e  •  •  Ml  a 

Ki  o  e  ^  * 

<M  IM  M 


4i  «*  O  O  M  ^ 


^  Ml  ^  « 


O'^OtM  IM  o  O  ^  M- ««. 

•  •  •  iM  •••••#••»  fw  O 

m  <0«0>  »-  •  e  •  • 

<•  Ml  I 


>  OO  OIM«  O  K  « 

o  Kt  OIMM-  O^MI 

X  •  e  •  •  e  • 


#••••••»  MO^ 

IM^iO  IM  ep 


^  o  <a  «•  o  Ml  <« 


IM  IM  O  Ml  IMO  o  <*  IMIMIM 

***M  epppppppp  Mi^^ 

*0  Ml  IMIM<0  m  p  a  p  p 


>M.  IM  O  •>  O 

^  a  •  P  «iO  IM 

««MO  «- 

«« 


0M«OO  IM  O  Iv  O  IM  M- O  O  O  iM  rv  <0  <0  <0 

•  •  •  epppppppp  MO 

OPMIM  IMO'O  IM  «  O  p  p  p  p 

^  IM  IM  # 


^P»  0«>«  0^0 

•M  O  <0  «  ^  M  an 

P  a  P  P  p  P 


O  PM  M  O  ^  O 

PM  p  p  p  Ml  |M 

PM  «  O  Ml 

Ml  <#  PM 


0<OMi^  o  <•  o  »  p^  p»  o  o  ^  PM  an  «  »  ao 

•  •  PPM  epppppppp  M^  MO 

o.  Ma»«  iM  pp  pp 

^  ^  p»  IM  I 


»  PM  «  •.  e 

M  P  a  a  MM 

ao  ^  <0  M 


O  M  O  IM  <*  «MO  O  IM  «>  ^  IM  M  f 

•••PM  ppppaappp  MM^  e^O 

IMIM'O  IM  <e  »  ^  p  •  p  p 

M  IM  IM  I 


O'  O  OaOM  o  PM  IM 

M  O  a»  ^  O  M 

P  P  a  •  p  a 

IM  ^  p-  PM  «t 


O’^OO  OOPMIMOIMOOO  V>a0p>  oaop 

♦••IM  ppppppppp  ^Mp>  mo 

^  IMiMOlM  O  p  p  •  p 

Ml  M  ••  IM  IM  t 


OOO  OK^ 
•M  O  as  M  ao 

p  •  •  •  a  • 


o  PM  PM  PM  as  O 

PM  p  •  p  IM  PM 

PM  PM  PM  pa 


OMeOat^MOlM  W>MO  IM^.# 

•  •  ppppppppp 

OPMPM  O  MOOPM  IM  •  •  p  p 

^  pa»  ^  IM  I 


OO  OOO  OMK 

PM  IM  O  ^  O  PM  M 

P  p  •  P  p  P 
^a  M  ^  aff 


O  M  PM  C  PM  o 


O'PMO  O  PMO  rv  o  IMO  P«-  PM  IM  «  K  a»  M  M 

•••PM  ppppppppp  IM^  M^ 

MOM  IM  iMOfM  o  PM  p  p  p  p 

M  M^pp  •«  I 


OO  Ooai  0^0 

M  O  O  «n  ^  M 

•  p  p  p  p  a 
PM  ^  ^ 


0  0^0  O  IP 

IM  p  a  p  O  M 

O  M  ^  ^ 

O  PM 


OOO^a  OIMOMOOO^P>  Oa»« 

••PPM  ppppppppp  p^O  P^o 

•M  O  PM  IM  «M  M  <►  M  p  P  p  p 

^  IM  ^  ^  art  I 


aPO  OiMO  O'^PM 

M  IM  o  M  WP  PM  M 


an  o  o  ^  Ml  ao 

M  P  P  P  P*  M 

MOM  M 


OOOiD  MMOOOMOOO  O  M  p- 

•ppM  Ppppppppp  MO  M^»- 
IMIMpT  OiM  OMIm  pp  pp 

^  ^  PM  ^  ^  M  I 


O^  O O M  OMM 
•M  IM  Wl  O  O  P-  • 


ooap^  OMOMOP^PwOPM  OIMO  IPIfw  ^ 

•••PM  ppppppppp  ^O  1*0^ 

M  O  PM  IM  PM  OO  M  p  p  p  p 


X  O  O 

O  M  M 

M  •  OP*  o  w 


•MO  O  O  M  «P 

X  o  o  O  w 

e  M  «  V  <M  o 


M  M 


•M  Ik  #P  o 


OO  0*^0  uiaMO  ow  wo 

OOI^^PPOWM  >SP  > 

«P  tt  IW  X  ^  O^  «  Ml  X  IT 

XMIX  *190  OOO  MO  Pp-  Ml 

o  o  ^  M  pp»  e  M  pp  xoaR  OO 

*•  o  O  Ml  Ml  >  pp  «  >  O  III  3  PPO 

H  O  Cl  O  S  Ml  O  Ml  Ml  PpO«p  XO 

O  OOmIOOww 

>  IM  M.  X  Ml  m.  MIO  O  Ml  O 

OOO  .X*  Wtt  OO  XO 


OOO  X  eX  O  X  Ml  O  W  po 

XX  19  0  0  xoo  xxo  or 

•^93  pp>^  0>P»  03MI  >3 

...  .,p 


O  X  O  O  «/ 

*P  >  X 


OMImpoo  O^^pp  wm 

r*SO>99  M-  l»  M-  ^  »  X  •  • 

wxooow  an  M  «M  «M  o  P*  o  «p  X  mi  an 

3  W  o  o  «l  «M  OlkOO  OOO 

930  M.  e  Ml  Ml  X  X  MilM  o  pp  o 

*^**9  XX  XXX  X  0.30  OO 

*•*^**3  X  p»  ^  X  pp  P*^  X  K  O  O  Ml  O  M. 

•noxottxooan333oo3  OOO  OOO 

SSf  SMfoooo  OO  OMi  e «  mpxo  «.  o 

®  •  •*  Oa^x  X  o  man  03  X  w  X  X  •  X  • 

OIXOX  oox 

fiS903o  XXH3  003 

9  X  o  an  X  X  xoox  o  o  X 


*V6.  NCT  CURRENT  (2)(3) 
NUNRER  or  OaSERVRTIONS 


► 


O  ♦- 


•o 

O 

•o 

o 

c 

o 

o 


«U  o  o 

as  •  m 

a 


«y  O  O'  VI 


c/» 


r 

o 


t«l  IM  M  Ml  VI 
X  %.  ik  0 

o  o  o  o  o 
^  ^ 

o 

IM  C  C  Ml 

ar  a  a  0  tt 
e  c  *  «  Ml 
X  M  M  «  0 

«ii«  M  >  a 

«  c  V  ««  a 

o 


^  ^  T 

»  ^o 

%J  tu  k*  ^ 


tJ  ^  Mb  ^  V  0 

-  -  ^  o 

V 

Ifc 

« 

v>  r 
o  a 


*  ••  a 

M 

» a 

*  o  •- 


HI  O 


M-  r 

o  9 


G48 


O  •  • 

i-i  ;. 


X  ^  Ml  a  Ml «  w 

>>«9ae^  eo>M 
49  »■«  Ml  M  Cl  M:  o 

ftMi^>>  oMia 


«  W 

O  %9 
O  9>  X 


MO  49  Ml  O  vv  H 

Ml  X  a  X  K  < 

Ml  Ml  O  a  «9 


M>  Ml  a  o  a 
e  «  X  M.  .1  9>  a 
a  M  I-  o  Mi>  a  Ml 


A  hi 

a 

«  o 


a  h  Ml 
0^9- 
a  ao 


a  a  •  Ml 

T“oi 

'»S?. 

AO  !•  e 


oxa»«i 

0  9-  0  2 

N*  MA  I  avivi  hXaa 

44  m  uf  «#^aaa 

Ml  00  ^  aa  iM«i  0 

!!j  33  eaa0«/  •  0 


M'  •  ^  O  Ml  A 
X  0  Ml  M  d  I 


^  a  *00 

a  oxa^ai  0**®2*^22 

o  M4»0^0aoMiaaaa^aa 

»«  m>cm  Mio^0^  aa 

».  9>«Ma  09>aM.a«0a  0 

X  a  0viM>aao  a>a000 

^xuiMi  MxoJMi^a  o  a 

3oax0  MMaMio9-^»<^aA 
i^MMiMa:  ^4iia 

■  x_ioa^  inivXa  a 

««oo  «►“»**“**  t  25 2 » 

4._jx^0a  0MMiaM>ao^xx 
3  Mia»-M»  Mi-irOMiAK0 

mtv^^T.mrn 

0^xaaao70  >a  **22 
««mimim  Moau*  Mi0O  xo 
aMaroa0 

HI  xui>oaAM.a^  ^®t2  • 

»uja>  m«mi  xrv  Mixe 

a<9MO9.l-a00  9>^000^0 

^  xaM^aMxaxaaM*JO 

XX0  OlH  0  4^O9»*^00O 

MMi09>aM'0  C5*22^**'2 

>Ka0O9»00o  22*^^.  ^2 

tta«MiaaaM0a  miX  aMMi09> 

5  Maaaci  ••0  0  >aw 

Aa*«aa  MA'vaMii*  oaaa 
3Mna»»MiAO  xXMi^oa  0 
3  XM  axxa  •“*•*^5'^ 

MOM  ^OM^O0  ^0** 

a  Ml  0ax  Ml  M*  o  *•  0  A  Ml  0  M*  o 
5o#^m*mi00C0  ^X0V_-*m 

3IM>ai0  aMI^0^  0W0 

h3^«M  a0aMa  xaxxm 

>h9  MA0->M*O4»a0ji«OO0 

aaaM«MX«x0ai**Miax*4xa 

aM0A00>^^a000**^***^ 


LIQ_Dat»  Summary;  Sta  48002.  Cherry  Grove  Beach.  South  Carol ina 
Latitude  33°49*43.8".  Lonaitude  78°37*S8.2". 

Data  Collected  from  1  Jan  83  to  31  Dec  8-^ 


o  an 

O  m  N 


•  •>  o 


o 

a  e  e  ao 


0*0  0  O  ia« » 

%»  aai  O  <o «  O  an  fw 

O  e  >  •  a  ■  o 

M  «A 


o^omokooo 


^  OO  O  fx.  ao 

ft.  a^  o  K 

HI  tea 

M  «#  M 


O  K  a^  O 

a*\  •  c  • 


0^«0  OOOKOaOOOO 

•eeao  eeeeeeeee 
O  «  fat  OO 
fs*  ata  fM  fat 


a»  M  e>  tat  o 
ata  ^  av  O 


^  O  o  asi  «o 
fat  O  »  'O 


o  ati  tw 
O  f*t  ry 

•  e  e 


••  0>  ft)  ay  >0  •- 

fat  e  e  •  av  a*t 

^  «ft  fft  atf 

<*  tat 


Otat  ^ 
e  e  e  f^ 
^  i*t 


fMfvoo>ataiOK  O^ 
•  •eeeeeee 
tat  fft  Mfat  Mft.  tat 


ftl  O  O 
n  aai 
9 


O  fat  ^  O  aat  1 

tat  ft  o  O  fat  I 

a  •  e  e  e 

•4  Vt  ft 


t  ati  ^  tat  ft 


ft  ay  ^  tat  ft 


ft  av  ^  tat  ft 


O  O  o 

ay  ft  ft 


t  f..  M  o  o  o 

tea*  O  **t 

ft  ft  o  ft 
ft  ft  ay 


«-  ft  ft  ft  ft  ^ 

fO  a  e  •  ^  ft 

^  ft  ft 


Otatf.  o 

•  e  e  ft 

«at  ft  fat 


O  ^  ft  •» 
e  e  e  tf» 
ftK.  ft 


Oft  O  O 
•  a  e  ft 
ft  tat  ft 


Of.  ^  f- 
a  e  e  ft 

ft  tat  ft 


oayOMifftftOf. 

ft  ft  ft  ft  ft 


O  fat  ft  ft  ft  KO  e  O  f>  ft  K  tatftft 


tatKOftftftOO^ 
ft  ft  ay  ft  ft  ft 


OOOOKOOOf 

O  o  ft  o  * 


Of>oa>»ryftvtftft 

ay  ft  ft  M  ft  ft  ft 


ft  ft  ft  ftay  ft 


•  a-  ay  o 


rw  fat  e-  ft  f.  f 


Of.^*)  ftftOe- 
aaeff  aaaa 

ay  ft  ft  ft  ft  |w 


O  f.  O  ft  ft 


•o 

Q) 

3 

C 


C 

O 

u 


t^  o«- 


ft^e-  ry^  «» 


9  ^O  OOO  O O ft 

ft  ft  Oftff  Oftfn 

^  a  a  a  a  •  « 

ft  fa  e*  tat  ft 


^  f.  fw  yt 
ft  *  a  • 
ft  ft  ^ 
f  •  ft 


Oa-  ft  ^ 
•  e  •  tat 
ft  ft  ft 


o^ooe^offft 

ft  ft  ft  ay 

ft  ^  ay 


ftftft  ftftft  fkft  ft 

ayo  lyo^ 


I 


m  ^ 

^ 

<0  ^ 

9f% 


NO  A  0>  » 


0«IMB  es 
O  «  ^  ^  IW  *d 

M«9  lk^«OE  OK 

Kiw  x.^«*a  iii« 

«^z  K<99o«i  oa 


*0  0  N  <0  ON 
O  O  €►  ^ 

'O  <#  O 

KV  O  O 


K»  >«  K» 


^  o 

^  lA 

I 


OK  'oo  «r»o 

«•  N  O  ^  ^ 

«  U 


OO  OIUOtAK  « 

Oft.  z  X  V  I  «  K 

IMO  OS  <#K  Xm 

ax  ^  X  X  ft  M 

xozw  oa 

«  «  K  «  O  X 

OK  XftiMM  UiO 

O  O  K  0  X  X 

oiu  •rx*!**  K< 

XX  X  O  O  lA 
KK  XMU.O  X% 

u»  ox  IW  V  OK 

X  0  K  K  ^  ax 

K  ut  O  o  a  K  IM 

o«  xK«iK«  a 

S«J  KOKXMf  XX 

K  O  N  K  o  O 

W  K  O  Ml  o  w 

•  ^  O  K  O  a  Ml  I 


aw  ooXKK  a 

X  Ml  o  a  o 

«0  XMI>K  XX 

KK  OXXm*  «0 

OK  K  O  19 

«j>  a  *  X  o  Ml  %  X 
K  M»  •#  K  «  o  X  ryo 


«#  o  o  ^ 

•  w%  w  K^  00 

O  M  K  O  K  O  V 


X  OXX<ii«»K|  OKOMil 

o  KOM*MMi’#aMioxO'«K 
K>r«j  M«e^o^  a 
K  KaKx  okxkxxoo 
X  oowzxo  «>xo 
^ZMiM»  «^xo.^\/Ka  o 

S  O  X  X  M.  K  K  o  Ml  o  K  K  M  Ih. 
OMitfKat  KMia  ^Ko 

«iK>  oKxa 

x«oo  «KO«Xm*XKOX 
U^XKOO  Ot^M'OMlXOK 


a  >  K  a  X  0  o 

o  aaa>903o 

Ml  o  xa  wK  WK 

ftIMIMIMIOXKMI 

xxxxa  o  o  Ko  KO 

00000  X  00  oa  so 

^  ^  •J  ^  X  KO  Mio  t90 
ooooM.aa  _j  a 

O  kkOm.  k  a  iM' 

Ml  K  K  Ml  00  ^o  .JO 

aoooaKa  x  x  a 

OKKxa  XOKX  KX  Kr  0( 

XMOaO  HI  X  Ml  3  03  03  Xl 

OMXMIC  XKXr  KX  KX  K] 

MlXK>3M||»  ^ 

axxxxac  r 

O  M« 


o^xxsxaxo  >a  xx 

XXMIMI^  XOaMi  H*MIO 

xwaxoxo  M>Kox  % 

Ml  aMi>oxeax^  kok 
>mi3>  mxmi  xxk  mix 
X|9V»OKKaOO  K^OOO 
«  xavKXMXxxxxK 
xao  ohi  •>  woKKftiw 

KltlftiKXKO  oXXXX  X 

>KXOOKOaO  0X0 
exxMixaxMoaniKSMfti 
Ml  oaxxw  1x0  o  > 

axoaa  koxxok  ax 

3K03KuiaO  XXMIKOS 

’•J  Xu  axxx  KXax 

Miao  KOKKOK  KK 

Xa  oxx  MIKOKHiaMIO 
koomihiookk  w  X  w  X 

3IKXIM  XM(,JKK  O 

M^^XK  303WX  XMX 

XXXm£xxXmx5w3xS 


•  U  ft*  K 


IMOWCLINC  *«l»  rOLLOUINS  TMe  S*"E  *«OCeBU»e  AS  nSTMOD  1.  NOTCj  AECSIIT  riNOINSS  INDICATE 
TNICTION  FACTO*  OF  .090  SHOULD  IE  USED  IN  EOUATION  A-S2. 


LBO  Data  Sumaarv;  Sta  48002,  Cherry  Grove  Beach.  South  Carolina 
Utitud*  33°49*43.8*.  Longitude  78°37’58.2". 


mm  t>*  ^ 

^ 

mm 


«  « <# 


^  ^  o  *o  ^ 


«  «  'O  o 
MO  •'to 
•  •  •  • 


OO  O  (T  M  o  •'t  M 
V't  o ^  M 

•  •  •  •  •  • 


>MMo  o  •>»  e  o  •'t  M  o  •'t  e 
•  ••«^  ••••••••• 


I  ^  o  ^  ^ 


fn  ^  OM«^  Otf%OW%MMO< 


OOMO  O  rw  O  K  O  •'to  O  I't 


•- to  dvMrt  ^  O'AM^  0Mt00»'*O0* 


•  M  •'t 
M  «  tst 

m  « 


M  M  »  ^ 


o<>#irt  MAI  » 

^  O  MO  ^ 

•  •  •  •  • 


^  004  0*A«A 

^  m  mo>  m  4aiaaj 

3  «  «  «  •  •  • 

-•  •#  M  4  •« 


04«A«-^  OMO^KMOOO 

•  •••A  ••••»•••• 

^^m  m  400  o 

•“  ^  4  M 


40^  OO^  OM  O 

M  *»  M  MO  MM 

•  •  •  •  • 


OO  OM4  040 

m  004  040 

•  •  •  •  «  • 
••tM  4  4 


OOOO  40  0^40  0000*'tlA00f 


mmm  •'tK4  40  ^ 

MO  MO  O  M 

•  •  «  •  • 


>  «»  004ip>  04OKOOO0« 


t  OM  404  O 

»  «»  «»  **0  «•  M 

»  •  «  •  • 


•  O  M  4  0 

»  •  •  4  0 

» o  o 


O040  OOOOOOOOP 
•  •  •  m  ••••«••  t 
MOO  O  I*.  o  V 


MOO  044  OM  4 


0«>4^  04MO0OM00  040  4^4  4M  4 


4  M  O  O  •'t  4 

M  «  «  •  O  M 

O  4  V  O 

M  4  O 


OMM4  0404040^'tM 


004  040  M4  O 

4M  OOo  Oo  ^ 

•  •  ■  «  • 


>«*0^  M^OOO^OOO 

•  ••o  ••••••••• 

'«40  04  4  MM 


O  404  404  40  o 


o*a»»  Ow  O  AXM 

•»0  4ibX  W4S  ^4  44  44^44 

44  0«^0  400  44  V4  04044 

>0  44M  4  M  >4  >  44440 

»  4  4X4  04  44  X4  •»  4  O  4  O  4 

r4K  4  i9  4  004  44  44  V  *  4  4  4  4 

»0^  4M  OmM  004  OO  O  WM04 

•04  44>  440  003  40  oOOOOO 


140  44  >90  40  4  4  9  9 

ro  90  m  900  sx  xxx  x 

4  O  404«  444«»^^444| 


0X4  044  04X  M«  O  094  «  9  «  «  O  9  a  90  «  •« 

4  o  490  44  m  mm  oowoeooeoooo 

X  *9  O  9  404  *0  oX  •99499O0O09  94 

004  904  »X«  or  00490 


9X  004  904  » _  _  _ 

»99  4>4  0>0  494  >9  0M>49M 

r99  X40  ^40  990  49  9X40^0 


i  mii  it  S 

I  s:;l  S2  s 


(Continued) 


•o 

<u 

•o 

:3 

o 

C 

o 


^  O  O 


»% 


^  M 


>  V*  !•«  e  o 


*>. 

0 

0 

X 

M 

0  • 

• 

X 

0 

X 

X 

0 

0  *k  ^ 

X 

«v 

0 

0 

0 

Ik 

X  X 

>  m 

• 

1 

« 

0 

X  fv  Ml 

m  0 

44 

Ml  0 

X  kl  0  k> 

Ok  4M 

XXX 

k# 

•  1^ 

0  ^ 

0  X 

0  0 

4k  0 

xo 

00 

4* 

X  X  0  W  4« 

0 

0 

m 

X  0 

«v 

0  4- 

0  •• 

0 

X  k> 

9  X  Ml  0 

0  X  X 

fk 

Ml 

0 

X 

0 

«J  1-  Ml 

k«  X 

ko 

0 

0 

0 

X 

Ik 

M>  W  X  0  X 

OXX 

1 

M 

0 

I 

0 

kk  0 

X  •«  IW  9 

X  X  k^ 

ki  r 

^  19  9  0  •» 

0  X  4* 

0 

0  44  w  k*  0 

»  0 

X  0  0  0 

0  • 

«  Ml  «i  9  » 

OXX 

X 

•  0 

X  0 

^  0 

XO 

4*  0 

Ml 

X  ^  X 

Ml 

X 

0  0 

0  «> 

X 

0  m* 

X  X 

T  w  0  *•> 

X  0 

0 

0 

0 

X 

X 

00  X 

0  X 

0 

0 

0 

k« 

|k 

>000 

0  0 

0 

1 

0 

k4 

4 

Mi  X  44  X  X 

Ok*  X 

4M 

Ml  > 

X  9  XX 

X  X 

«»  f^  o  M 


o»w 

e 


«A  tfN  O  O 


O  ^  c? 


o 

o 


^  •M  af«  «• 

c  « *^  o «-  ^  *<t  m  e^  fv 

c  r>  *>>»«»«««  «MO^#w 

•«  K  fw 

•»  <rk  K  iO  ff%  « 

Al  IV  ^ 

<1  II 

J  tr>  pr><>4  o 

*«  «r  »iv»^<c|i»« 

k  ^  ^v<4)  O 

k  O  «*>  r*«  O  «e  ^ 

*  f'l  vx  ^  «f«  M 

^  I  »-  ^  ^ 

I 

c  «r)  ^  «- 

■f  •»«  •«v>rs.«v^^ 

r  •«  o  ^  49 

«  O  ^  40 

r  o  «-  40  >«  •<» 

*»»•«•••  ^>  •>  «> 

II  It 

9  4^  «#  «A  <r  ^ 

•  IM  ««  04l  0«  *»0 

»•  ^  ^  O^ 

*r  ^  r^  K  ^ 

A  «v  <0  •»  ^ 

•  »«  »-  «n  4^ 

«  I  • 

»> 

f  I4\  41  ^  •- 

I  W  ««-  04^  V- m  A*#  AA 

V  ^  »«  ^444  «•  A«  ^  «  0«» 

<b  40  *n  rv  «v  ^  40 

9  A  «4  <4^  44  4v  A 

««4  ^  ^  fV  I  44 

««  I  * 

W« 

S  44  til 

«  Sa  anrj  rit-  ima  ni* 

»  9  .J  X  W  >.  »»  X  «  ^X 

«  Moe*kt9  ot»>«4 

It#  4*  »  44  M  «M  W  •«  M  WtM  0«« 

OT  «  4<**»iM.iMa«  40»M40^4«« 

•  >  »-  A  4t  «  A  a<  Cl  M 

o  IT  «  *>  a«>  ao  x>  90  90 

WIUtWAAC^IM  ^tM 

X%.AXO  kt  O  ^«t  •»«!  4A  k^w 

«  4*0  00  00  440  WO  00 

w  m  ^  m  ^  ^  • 

O  ^4>9i4»  Ik  Ik  MOlk  Ik  ifc 

0900  k»o  «JO  ^o  «#o  ^e  «»o 

0994»0  *40  000  «  O 

ocfFoni  »o^x  k.  X  ».  c  o^x 

SmSSf  ?l  sl  5si  ss  ss 
ssssg  :it  9 


X  X 
k>  K 
IW 

9  o 


T  IM  k>  m  • 
0  0X01 
I*  O  O  «%  I 


^  X  X 
X  »  X  u» 

X  k>  <  o  X 


•  X  X  X  I 
X  0  9  4 
X  O  Ik  9 
OX  IM  1 

k>  n 


W  C  4*  0 


O  X  «  • 
o*»  I 


O  Ik  k» 

«  X  e 
Ik  M*  X 


09k* 


X  X 
O  O  *- 
X  X  Ml 


I  X 

I  9 


X  e  0  o 

«  X  w  > 
X  « 

»  4»  C  «  *• 


X  t»  O  !»•  X  X  O 
‘ItfO  vXO^k4l 
IKXO  W^4«9ltil 
•  ■•4kOt  ^k/X 

>  X  .i  O  «  ^  I 

c  n  O  «  ^  9  «t  X  I 

I  r  *>  o  9  “ 


4*  O  o  «* 
>  X  O  9 
!  ^  9X  00 
»  X  o  »> : — 


O«#XX9X0XO  »0 

xoolu  m 
«k*xxoso  M  >  k.  o 


Ul^KOlilO^O 
•  0  X  4«  X  44 

»  O  X  9  O  O 

’.m»  iM  •!  o  X  o 

k  4«0 


im9x  4«xh*  X  X  ^  0X0 

OWOtk^XOO  W^ooo^lk 
X  X  X  w  ^  X  M  X  X  X  X  X  k«  ^  o 
xo  00  O  00^44000 
HIOIkOHlM  4k  X  X  X  X  Xxx 
X^XoO^OOO  0X0  o 

4«X«iXXX4440Xl«K9ktwOk> 
4i4««rftw  iXm  o  >xw 

mOOKOAO  X X O K O 9  o 
Xm  xXXX  k.  X  O  X  m 
044  4k04490lk  »k|kXX 

O  OXX  «•  44  o  9  HI  O  O  O  44  O 
o^wiuikOXk*  «i  X  iM  X  ^44 
9l»kXt  m  XiM^t**-  4i»0^ 
««44Xk*  90aOX  XOXXM 
O  04klM04400X^«J«*tOO»4 
XX44IMXX*WX4409X44XX 


IX  »k 
00 


G52 


t9tt»TtOH  «-5^, 


48002.  Cherry  Grove  Beach.  South  Carolln 


(Continued) 


CTZk  ^e> 

CS  ~=  5  s~  S-  a 

V  J  Z  T  ?  ~ 


9W% 


>  «#  m  »  O 

O  *  *^ 

* 


sg  g-  K*  gr  5''  |- 

o-  ^  ^  S5  2 


O  I  • 

A  ^  ^  < 

j:  «  >  c 

<  M  w  «  o 


Ml  ^  O 
»  ••*> 


>>  ^  «rk  «• 


fN.  o  •  ^ 


2  ^ 
o 


MNA  W  O 

^  A  rsj  A  «»^ 


«►.  «o  »-«  JO 

>in«»  O^  s 


>A  •»•■ 


^  o  ^  • 

O  ^  <0 

”  ^ 


^  A 


A  ^  «r«  M*  ^ 

Cl  o>  o 

fv  «n  • 


*^^[^3  512  5 

“  "*  ^  o  i  ? 


»  -#  '•  o  ^ 


"  «  -=  St  t"*  ~S  5:“ 
S  S  3  ^  t  S  * 


_  «  S2  So  So 


«►  •;« 

A  ^  O  * 

S>  So  90 


AAAAO  ••  ^2  mS 

eeeee  »  kJ  »g  52 

■JJJJ  S  2®  •'.®  2“ 


■•  **•  *^2  SS 

*•  S**  5®  g® 

s  ~gs  ^S  JO 


MSKM*  S®  A  A  « 

g||g:  s|->  £§  Its  02 

xMM«a  wswo  02  03  xwg 

Micawr  m^rm  •-»  *-» 

■■«M»9*«o  sr 

•  XKOOX  ■ 


MX  >-i»3a^  S*^S 

•M  «9  M  14  *0  O  o  s 

M  •  V  W  .4  >  >  O  M  * 


^  >  M  o  o  o  o 

oo  •»►-* 

m>  vs  <«•  >  M 

B  o  X  s  V*  £ 

XIW»»OV  lAOX 
««  w»«XOV  OV* 
440  OIMOMN^  «lfc 

Sv  »x*  »  '!I^ 

UlA  09 

aZ  J  *  *  ft.oo» 

2«  zwziw  «»oiw 

c  «  ^  4K  o  Z  w 

O  ***  O  XZ» 

Otu  oZVV***  ^  * 

XX  K  O  O  «*  ** 

J2  aM»i.o  **5; 

Ml  t»  X  u»  ^ 

xm  -4  vzo 

^  M#  90*  t^MZ 

S2  JSSjS  gl^j 

44  Z  O  IW  iA  W  * 

•  2  ©►OOlW  ^^#0*^ 

25  -k£25 

m  «f  9  0  0^9 

So  •!•»>•-  5*S2 

►  ozv*®  •  •**2*S 

440  I  Z«*M  ^zo9 

Ml  ®M»  mi  99 

_i  99  OZZ®i^  I 

,u  '^M*  S  xii»>  WO*- 
X  z«  X*oV  *X?rf4 

b.  bo4  oOO  VH-  o^OMiO 

4  ■^r’^2S 

Z  OTZO^M-I  omOmii  o® 

o  O  Itf  Ml  »•  o  •«  9  z  9 ® 

b«  m>B«4  «iIO«4**«J 

W  ^«mX  IM 

«  Z  0«AM*ZVO  «>Z®»»®' 


4.*r^«t9  owMiOiMzOM'XX 
r>  MIZ^IW  MI-IZO'MO^'A 

S2zZ9?Oz2*>0  »»22 


A  *0  OmO 
M  O  w 
*••*»- 


I  *4  *  ••  ^ 

r  m  oo  Sf 


LBO  Data  SuBwarv:  Sta  48002.  Cherry  Grove  Beach.  South  Carolina 
Latitude  33°49'43.8**.  Longitude  78°37*58.2". 

Data  Collected  from  1  Jan  86  to  31  Dec  86 


o 

y> 

•n 

O 

v^  an  fy 

y)  fy 

O  o  o- 

o  •«  ay 

a  e  • 

an 

<#  •-  »  O 

an  o>  an  an 
ay  ^  M 

ay  ya 

•O  <0 
an 

O  e-  ay  lO 

^an  an  an 

an  oo^Ofyya  oan 

«»  ««  «  aw  io  na 
^  ay  •* 

«  0  s 
M  «>  0 

e  a  ^ 

1 

an  « an 
aw  o»^ 

e  e 

an  an 

00 

e  ay 

1 

^  o 
an 

O  *0 
an  ^ 

e  e  e 

ay 

O  -0  ^ 
an  «#  ay 

•  e  e 

^  an  O 

an  e  e  e 
^  ay 
fy  ay 

an  ^ 
an 
ay 

o  <*  n-  ^ 

e  e  •  an 
^  ^  aw 

ay^OawMOO  oaw 

an  y»  an  an  0 

•>  0 

0 

t 

^  fn» 

ay  ^ 

ay  0 

»  O 
ay 

O  «D  <« 

an  o>  <« 

0  e  e 
•0  ay 

O  •«  ay 
an  an  ay 

0  e  e 
-0  ^ 

»  <o  an 
ay  e  •  e 
y|  fy  an 
ay  ^0 

«o 
an  an 
an 

o  o 

e  •  •  an 
may  ni 

oanooofyoann. 

an  «  an 

0  0 

n>  an  nt 

ay  0 

■  e 

1 

0  0  0^ 
ay  0  ^ 

a  e 

0  ^ 

ay  ay 

O  O 

an 

O  O  *• 
O  'V  « 

•#  ay 

O  an  tfs 
*f*  0  ^ 

0  0 

oofnn. 
an  e  e  • 
o  an  ya 
0  0 

«  e> 
•«an 
ay 

OO^  ^ 
e  e  e  an 
e>  an  an 

00>00ayan0ayn. 

^  a>>  «  an » 

rt 

0>  an  an 
«•  0 

a  e 

1 

»  «e  an 
^  0  ^ 

e  ■ 

an  «p 

e 

O  O 
an 

O  an  o 
ay 

•  a  e 
an  ay 

O  an  ay 
an 

•  •  • 

O  an  o  fy 

f*i  e  «  • 

an  o  « 
an  0 

an  o 
an  an 
«y 

&  0  0  O 
e  •  •  an 
K  ay  aw 

ON-OOananoo^y 

y>  an  an  0 

0  0 

»  0  ^ 
«-  0 
•  • 

1 

an  m  «• 
ly  0  ^ 

0  W% 

ay  ^ 

• 

^  O 
an 

O  an  «# 

O  an  an 

ay 

O  n  ^ 
an  an  ay 

•  •  • 

0 

^  tr»  0  ^ 
an  •  e  • 
«D  lO 
an  •y  ^ 

<►  e« 
sA  an 
ay 

O  ^ 

•  •  e  an 

■>  ay  ay 

on^oo^a-^oom 

ay  ay  »  an 

^  ^  an  an 

0  0^ 
fy  0  «- 
•  • 

1 

«>  «» an 
ay  0 

an  y» 
0  ^ 

1 

SI 

0 

0  -O  ay 
an  aj  fy 

•  •  • 

an  fy 

00^  ^ 

m  *n  <y 

«#  0* 

in  an  ay 

an  e  •  • 

m  an 
0  an 

0  ^ 
an  an 
ay 

0  fy 

a  a  a  an 
^  an  tn 

0  0  0  0  0^  «>  fy 

fy  •>*  m 
^  an 

OO 

a  a 
» 
fy 

0  0  » 

ay  a*  «r 

a  a 

1  . 

00^ 
ay  0 

a  a 

y^  0 
fy  rj 

a 

1 

0  0 

an 

0  «>  ^ 
an  ay  ay 

an  ay 

0  ay  yr 

0  fn  ay 

•  «  0 

yn  «# 

0  K  0  an 
an  a  a  e 
'O  0  an 
tai  ay 

«  0 

an  an 

ay 

oan  <»  0 

a  a  a  an 

ay  «#  an 

OOOOK  OO 

a  a  a  a  a  a  a 

0  «  0 
ay  ••  an 

in© 

a  a 

an  0 
fn 

00^ 
m  ^  ^ 
a  a 

1 

■0  ay  y> 
fy  0 

a  a 

0  fy 

a 

1 

0  e  ff 

0  n  ^ 

^  ^  fy  » 

»•  ar 

0  «n  <<» 

Ofyooavayaya<»o 

<0  fla  m 

an  0 

0  0^ 

an 

v>  y> 

m  an  ay 

aa<  a  a  a 

an  an 

fy  0  ^ 

fy  ^ 

a  a  a 

an  ay 

a  a  a 

CD  «>  ay 

^  an  on 

fy 

an  an 

e» 

m 

a  a 

1 

a  e 

e 

1 

^  OO  C'  ^ 

•  •  •  • 

a.  ««  rw  iTk  ^ 


•  •  •  '>* 

Kt  an  an  av 

•O  an 


0<^  »  O  O  O  an  O  K»  O  O 


<€»  an  an  o  < 

an  n#  an 


t-i  -0  ^  <►  a^i 

an  •  •  •  an  tn 

»  iM  «o  ay 

'O  ay 


Or»^»a^a  0'V0»>0<«Ct‘09 


0>  ay  ay 


ay  o  ay  O  O  ^ 


®0  Oaa»^  0»-n 

M  ay  anayar 

Ik  •  •  e  «  •  • 

an  ay  <.#•.# 


«»  o  n.  ->«  y»  nr 

ay  •  •  •  ^  ^ 

a^.  o  ^  ay 


O  <0  ^  O'OOOOanO^O 
eeeay  •«»*•••  »  m 

*-  asa  an  «  ^  O 

^  ay  ^  m 


^  f:' 

0  0 

0  <«  an 

^  n< 

f» 

•> 

■«  a- 

0  ay  ^  ^ 

OayoO^.  OOman 

0‘  0i  0 

ry  *0  m 

m  ra> 

an 

m  <•  «D 

m  an  ly 

an  a 

• 

e 

man 

a  a  •  an 

ay  0  a- 

ry  0 

a  a  e 

a  a  a 

in 

fy 

r>4 

0  ^  *n 

an  9  »  m  ry 

a  « 

e  • 

a 

0  ni 

0  0 

«# 

a» 

ay  ay  m 

1 

1 

44 

A 

0^ 

44 

0 

ry 

K 

ri 

a 

•n 

m 

w 

ya 

«ai  c  0 

•  y 

w  an 

w 

m  0 

a 

a 

a  m 

« 

0 

Cl 

2  ay  fi 

e* 

Z 

e 

z  a- 

a 

s 

a  Z 

0 

Itf  M 

at 

0  A  fl 

V 

^  0 

M  ry 

Om 

a 

a 

a 

a  0 

M  a 

Cl 

0  w 

»a 

^  M 

a  z 

M 

a 

a 

w 

a 

a*  m 

0  m  M 

^  «y 

aa.  ^ 

a  a  9 

^  a 

a 

a 

9 

a 

9 

a 

«  «» 

<a  ya  0 

WF 

m  0 

a  va 

a 

09  e 

a  w 

Z 

a 

e 

a  0 

0 

>  0 

«J  ^  »4 

m 

M 

>  X 

» 

>  z 

0  «y 

a  0 

a 

0 

a  > 

m 

« 

UF  s  a- 

d  ^ 

0  HI 

▼  a 

an  Mf  a  ^ 

a  a 

M 

a 

a 

9  «’ 

ae 

yf  K 

0  %9  0 

0 

0  0 

yf  » 

^  tu 

9  a  a  a 

a  a 

Ik 

a 

a 

a 

y4 

a  a 

0 

M  ^ 

M  M 

0 

M  *4 

r  an  a 

a  on 

0  MM 

an  a 

a 

y4 

a 

44 

a 

a  a 

m 

•  0 

Mf  Mf  > 

M 

«  » 

0  0  9 

m  a 

maa  > 

a  9 

»• 

> 

e 

> 

e 

a  a 

a* 

0  W 

>  V  laf 

« 

m  ui 

^  e  w 

9  0 

^  Z  V*  Mf  0  w 

M 

m 

a 

a 

a 

a 

z 

a 

a 

9  0 

0  0 

IM 

a  a 

w  w 

a  M  a 

w 

a 

a 

a 

a 

a 

a 

a 

a 

0 

a 

a 

> 

ffc  ^ 

9  W 

z 

W  ffi  0 

IW  ib 

>  9  a 

a 

a 

9 

9 

a 

a 

0 

a 

e 

a 

« 

0  n 

>0 

•M  a 

a  0 

9  0 

a  9  0  0 

X 

X 

z 

X 

X 

X 

0 

a 

a 

a  e 

^00 

>  a 

0 

a  ^  M  a 

a 

a 

a 

fy 

K 

0 

a 

a 

a 

a 

090 

m 

a  0 

a  a  « 

•0  a 

ana  9  a 

a  9 

a 

a 

m 

9 

9 

9 

a 

a 

e 

e 

0  a  0 

z  a 

m  Ml  laf 

ly  0 

«■# 

9  a 

Itf  a 

a 

a  a  a  w  a  0  0 

a  0  0  oa  0  a 

»- 

a 

»y 

0 

a 

0  •  « 

X  a  « 

«» 

s 

a  0  w 

•  a 

a 

a 

a 

a 

9 

9 

M 

9 

e 

9 

e 

•  0 

r  r 

0  0  « 

«  0  « 

»  r  a 

ar 

a  a  a 

9  a 

a 

a 

K 

a 

a 

r 

a  9 

9  9 

m  w 

M  »  »> 

e  »  »a 

a  9  w 

>  9 

am  »  a 

9a 

> 

S 

> 

a 

9 

>  9 

0 

z  «  m 

a  m 

9  9  • 

a  « 

9  z  a  m  z  * 

a 

a 

a 

a 

9 

a  z 

GSS 


WUNtf*  OF  CALM  03$.  12  1i  12  »  12  1]  11  1$  IS  IS  «  21  16S 


LEO  Data  Sumaarv;  Sta  48002.  Cherry  Grove  Beach.  South  Carolina 
Latitude  33°49*43.8**.  Longitude  78°37*58.2". 

_Data  Collected  fro«  1  Jan  87  to  31  Dec  87 


o 

366 

0 

O  9# 

o  »»  o 

•  •  • 
O  M  ^ 

o  M 

vs  IS* 

a  a  a 

vs  <• 

^  i»iv«» 
<0  e  e  e 
VS  00>  O 

M  9#  VS 

CO  « 

» <o 

MVS 

•> 

a  a  e 
^VS9V  VI 
M 

lA  K.  M  OISI  sO  9# 

V  M  9# 

«  o  ^ 

IS*  a*  CO 

a  a 
» 

^ 

MO<» 

a  a  ^ 

VS  «s* 

o» 

•M 

^  o 

O  vs  « 
vs  O 

•  a  a 

••V  as*  ^ 

O  vs  «- 
vs  vs  vs 

a  •  e 

VS  •# 

^  9  A*  0> 
•A  a  e  e 
M  «A  «- 

V  9#  «V 

<V 

VS  VS 

M 

o»^  O  *> 

a  a  a  vs 
«0  VS  ^ 

Ofs>OMOVSV>09^ 

09  vs  iO  vs  M  ^ 

A*  »>  <# 

v-  CO  9# 
IS*  O 

• 

-V  9#  a* 

ISI  O  ^ 

a  a 

OVS 

a 

> 

o 

oo 

O  vs  CO 

^  IS* 

O  1^ 

O  <•  IS* 
a  a  a 
lA  <• 

oooo 

OO 
vs  «A 

vse 
»  vs 

M 

O  O  VS  o 

a  a  a  vs 

OVS  VS 

VSI^OOOOOMVS 

VS  «  vs 

vs  «A 

OOO 
O  O 

A.  ►.  9» 

M  O  a> 

A.  9# 

M  ^ 

OCT 

v-O 

•n 

o  w  <v 

O  « 

a  e  a 

VI 

O  VS  6A 

O  'O  IS* 
a  a  a 
vs  *# 

^  O  9#  « 
VI  a  a  a 

V>  IS* 
V*  1^ 

vs  ^ 
o  vs 

0*0  O 

a  a  a  vs 

^  v>  VS 

OoDOOMMOOlS* 

o-  VS  VS  9# 

^  fw 

OOO 
O  O 

a  a 

A*  9#  M 
MO 

A*  A> 
A* 

CL 

ut 

OO 

o  V  ^ 
sA  r  ^ 
a  a  a 
lA  IV 

o  o  o 

vs  •«  A* 
a  a  a 

•V  «C 

O  fs.  o  vs 

vs  a  a  a 
«0  VS 
CD  ^ 

CD  O 
v»  VS 

vs 

O  O  lA  o 
a  a  a  *A 

^  IS*  VS 

OOOIwV9fL.OOO 

O  90  90  <0  o 

^  v» 

VS  K.  VS 
IS*  O 

a  a 

1 

9#  a*  VS 
VS  ^ 

VS  CO 

o 

9 

< 

^  o 

o  ^  « 
vs  N.  o 

•«  fV  ^ 

C  1^ 

O  VS  Al 

a  a  a 

lA 

^  VS  9«  •« 
vs  a  e  a 
IS*  CO  O 

VS  ^ 

<0 

*>>  vs 

M 

o  9*  CD  V9 

a  a  a  VS 

MIA  VS 

OOOa^iMVSOO<V 

90  vs  A*  CO 

^  vs  <0 

VS  CO  IS* 
M  O  ^ 

a  a 

1 

O  A*  lO 
M  O 

A>  CO 
Oa> 

1 

>>  ^  O 

O  A*  O' 

O  9# 

IA 

^  A*  MS  vs 

O  A*^  a» 

0ia09Aiavs00^ 

CO  O  A* 

A*  -O  O 

«<s  Al 

^  vs 

O  vs  •> 

O  9* 

la 

VS  a  a  a 

vs  vs 

a  a  a  Vi 

aaaaaaaaa 

V99  O 

Al  o  ^ 

o 

-1 

9*  Al 

a  a 
iA  -C 

• 

VS  9»  Al 
•O  ais 

*S* 

VS  A*  VS 

<«  M  «  <0  CD 

M  IA 

a  a 

1 

a  a 

• 

IM  aa  O 

O  CD  IP 

O  90  vs 

M>  CD  VS  A> 

A.  v» 

e  9#  vs  fa 

OOOKAivO  OO 

a*  f»  ’« 

O  •«  9# 

O 

ap  vs 

MS  O  *0 

O  9#  A* 

VS  a  a  a 

VS  AS 

a  a  a  aA 

VS  a**  ^ 

A*  O 

A*  Al 

9 

a  a  a 

VS  an 

a  a  a 

VS  9# 

9«  MS  » 
lA  ais 

VS 

VS  VS  9# 

0>  VS  CD  » 

VS  A* 

a  a 

1 

a 

1 

V  O  eSCD  9# 

o  o  © 

v*  oo  O 

A* 

O  90  Al  a» 

oaiOcomiaoOia 

90  O 

O  *0  o 

9#  O 

vs  o  vs  A. 

vs  9#  Al 

«A  a  a  a 

CD  V> 

a  a  a  *A 

Al  O  <v 

a  a  a 

90  la 

9#  90 

0^0 

Al  9#  Al 

O'  VS  VS 

*A  VS  IA  A*  VS 

Al  IA  VS 

a  a 

1 

a  a 

a 

^  O  O 

O  V>  A- 

OOO 

OOOO 

V-  o 

Oao  9#  O 

OOOOKOOOIA 

^  a»  V  O  ^  « 

O  9# 

Ma  aA 

SA  O  A. 

SA  9*  r  • 

0*99 

a  a  a  rs 

IA  a-  ^  a;  a* 

^  IM 

OC 

a  a  a 

a  a  a 

OOO 

fA 

Al  «  VS 

o  -bo  vs 

a  a  a  a 

& 

9#  A# 

9* 

'Cl  Al  fV 

Al  ^  ^ 

1 

1 

X 

^  o 

O  VS  A. 

O  '»  A 

'9» 

M9 

A  ^ 

o  ^  ^ 

lA  MS  O  Al  O  O  O 

O  ”4 

IP  A*  -O 

CD  «>  O 

IA  9A 

o 

MS  fM  CO 

VS  V  r. 

VS 

a 

V9  ^1 

a  a  a  v> 

fM 

A*  O  IM 

V-  IM 

mr 

a  a  a 

90 

"C 

V» 

A*  <0  VS 

90  MS  VS  Al 

A*  A 

a  a 

« 

r 

■O  V. 

9#  9# 

9C 

VS  a» 

fM  ^ 

1 

v> 

■s  O 

O  vs  A* 

rs  MS  A 

rs 

9# 

MS 

r?  IA 

O  VS  >©  cr 

O  O  O  o  O  9D  9«s 

9D  90 

•  O  a- 

VS  VS  *o 

u* 

Al 

0*0^ 

O  vs  Vi 

Al 

a 

• 

• 

»A  Al 

a  a  a  A* 

a  a 

•-  O 

vso 

M 

a  a  a 

V* 

*A 

^  <V  MS 

A  »A  V* 

V9  *A 

VS  A-  ^ 

*A  9# 

M  fa 

A* 

w 

A*  SA 

• 

7  ^  o 

O  Al  O 

O  9#  cv 

^  o  o>  O 

-e  ^ 

OIM  VS  ^ 

OVSOOO90OV9VS 

9#  o  CP 

<  vs 

O  9#  A* 

IA  M  «M 

vs  a  a  a 

O  v> 

a  a  a  IA 

vs  o 

vs  va  ^  O  v> 

•C 

a  a  a 

*P  VS  ^ 

a  a  a 

■4  *t 

O  v-  O- 

fM  9#  A* 

•A 

VS  vs  9# 

vs  Al  «  VS 

Al  M  V>  vs 

1 

a  a  a 

a  w 

A* 

c 

M 

IM 

vs 

V* 

«al  w 

a  o  o  o 

W  ■ 

lA 

a  r> 

aM 

A 

a 

T 

o 

e* 

«  A  A 

IP 

X 

*s 

X  a 

A 

T 

*4 

X 

Ul  M* 

a  A 

O  A  M 

V 

1 

Ml  M4 

O  A 

a 

a 

va  a 

o  ^ 

O  1 

aa 

A  < 

a  X 

M4 

W 

a 

a 

M 

44 

^  VI 

«  A.  X 

w  a*  ^ 

A  a 

A  1 

A 

a  a 

X 

A  a 

a  a  X 

a 

a 

A 

O  W  o 

Ml »  r* 

a  4* 

SM  ■ 

a 

o  c  o  a  A 

Xae 

a 

a 

»  o 

IV  A  V* 

a  »M 

>  X 

> 

W  w 

»x 

09si»  M  o 

A 

M 

o 

A 

> 

IA  « 

M*  X  A 

n  A 

a  Ml 

X  ' 

a 

<A  Ml  a  A 

a  A  A 

A 

A 

A 

X  IVV 

tt  a  < 

a  o  -L 

m  « 

A  . 

V* 

X  a  a  a 

a  a 

A  A  a 

A 

w 

a 

a 

e  ^ 

O  *4  *>a 

r  a  a 

a 

O  a 

a  a 

a  a  44 

•4 

a 

va  flS  < 

M*  Ml  X 

*4  a  > 

o  a  X 

M4  . 

X 

aaa 

a  9 

A 

A 

A 

A 

>  > 

a 

A 

a 

a 

a 

^  o  w 

>  X  IM 

a  Ml  Ml 

A  O  CJ 

X  o 

A  X  a 

a 

a 

a 

a 

a  A  a 

a 

X 

a 

X 

o 

« 

a  a 

a  a  9^ 

w  w 

a  P4 

w 

a 

a 

a 

a 

aa  o 

a 

a 

a 

w 

>  IP  IV 

a  Ml 

a 

W  IM  o 

a  ' 

^xa 

A  O 

a 

a 

X 

X 

aa 

o 

M 

o 

«  o  o 

>  a 

Ml  a 

a  o 

X  o 

a  X 

o 

X 

X 

X 

X 

X 

X 

X^  a 

a 

A 

e 

Id 

A  a  a 

A  >  A 

o 

a  A  M 

a 

A 

A 

A 

A 

A 

A 

A 

X 

A 

A 

IA  «  DC 

a  X  « 

a  a  a 

a  a  X 

M  1 

K 

aa  X 

a  X 

a 

a 

a 

X 

X 

X 

a 

« 

•1 

e  a 

e 

o 

e 

X 

a  «*  v* 

Ml  a 

Ml  X  a 

W  IV 

a  a 

a 

ee 

oa 

e 

a 

A  A  * 

A 

o  a  a 

X  •  X 

a  X 

a  X  w 

a  < 

# 

ax* 

aa  X  X 

a 

a 

a 

a 

X 

X 

w 

X  X 

a 

a 

a 

a 

K  r 

IA  a  « 

X  a  a 

»  K  a 

a ) 

i 

a  a 

r  a 

aa  a 

r 

a 

X 

a 

X 

^  3  X 

*4  >  A 

O  »  A 

a  a  a 

» 

X 

a«4  > 

A 

xa 

a  >  A 

mi 

X  A  X 

> 

X 

a  X  X 

X  <  a 

•1  a  a 

X  X  a 

a  . 

X 

X  X  a 

a 

X 

a  a  a 

a 

a 

X 

a 

a 

av 

X 

a 

X 

a 

NUNM*  OF  CALM  OSS.  12  19  S  6  11  11  19  13  22  24  16  14  172 


« 


3 

O 

</i 


o 

10 

4) 

fiQ 

4) 

> 

O 

u 

> 

u 

u 

« 

5 


3 

•rl 

CO 


O  v>  ^ 

•H  0  • 

•-  o  • 


O  0 

r 
^  9 

c  « 


<«  ir^  *1* 


^  ru  ^ 


A<  «/%  sf 


o  rsi 
o  o 


«  fM  ^  •✓N  »/ 


>*  f>a  lA  vr 


^  fVt  lA  ^ 


O  A  » 
O  *A  r*. 


^  «A  •# 


>  O  w  ^  •m 

>  «  ui  z  ft» 

•X  •«  « 

M  M 
M  U«  > 

>  X  Ml 


f  Ml  Ul  0 

'  0  S  •  X 

*:  0  0  0 


0O0  o 
0  •  •  • 
•A  0  .# 

«»  alt  iw 


«>  O  0  W>  0  ^ 


oo  o  o  0O 

fA  •  •  •  0  ^ 

O  O  O  «M 


^^00  0  «• 

r>  •  «  •  <#  0 

»'  ««  0  fSI 


OO0t^ 
0  •  •  * 
O  0  0 
•“0  0 


O  0  f“ 
o  e\t 


^  IM  •-  0  •« 


4  Al  0  ^ 


'•r  iM  0  ^ 


O  w 
s*  *u  ^ 
M*  €<•  r* 

CK  M 
f%  W 
O  <y  •r 
O  M  M 


0  0 
*•  >  0 
0  0  0 
0  0  0 
0  X 
9  0  0 
O  >  »- 


>  X 
fK  M* 


0  Ik  o 

0  o 
0 

0  «  9 


0  9  0 

9  9  X. 


O000  O000000^>'« 

0M00  e  00000<* 


OAa00  000000009“ 
•  *•0  ••••••••• 

0^00  M0  00  00 


09“  »-  o  o  o  o 

•  •  •  0  •  *  • 

0  A»  0  O 


0  O  OO  9“  O 


09^0^  0000(110000 

•  ••0  ••••••••• 

000  t04  0(W0IM^ 


‘  0  O 

I  •  •  • 

0  •' 

0  0 


O  0  O  0  0  O 


O0«“O  O0OO09“OOI“ 
•  ••0  ••**•••«• 
^  «W  0  0  O00  0 


OO00  O0O09“0OOi 

•  ••0  ••»••••• 

000  0(V00  * 


00  0^00  OOOO(M0OOr»« 


•  0  Al  «I»  C»  0 

>  ♦  •  •  f\J  0 

0  0  IM 


o  9“  ^  •-0 

••  •  «  •  0 

o  Ai  ro  Af 

(M  0  •• 


0  O  0  0  O  0 
0  •  •  •  o  0 

^09  0 

0  ^ 


•**  O  O  O  0 
*  ^  9 

o  A  •  V  0  O 


OOO0O9“0KO 

«*»0  ••••••••• 

o  0  (M  <»0’«e 


OAI00  O  A,!  o  Ai  9  O  O  O 

•  ••0  ••••••••» 

0#S»0  0  ^  0  A*  0 


O“»0O  o  0  0  9“  0  (A  o  O  O 

•  ••0  ••••••••• 

00*9  0  0  ><»  0  0  OO 


0^0*^  OA«OOA4^(V0(N> 

•  ••0  •••••••«• 

e^^rw  0  090^s9 


ov'^o  e>(“ooo0AiAi0 

•  «*AI  *•••••••» 

^A»0  «  O9“r“0 

0  0  0  N# 


o<o»0  oooeoo»v0 


w  «r  o  r  o  «  4> 

>  w  0  0  >  9 

x«r  0uio9“irMi 
►-W  9»1«*«IMl» 

O  0  O  U*  0  0  K 


^  ^  M-  0 


W  Mt  < 


G59 


>90  IaO  _ 

90  oe  900  XX  XXX  X 

o  000O  0009“0009*0S 

MO  00900900033000^ 

Ml  00  ooooooooOmoo 

«0  ex  •  9  O  W  9  9  Ml  0  0  0  3  9  0 

0  9  OO  '«  9  O 

>3  O0»^30 

09  9r«09« 


•3 

Q> 

3 

C 

•H 

U 

c 

o 

o 


o  o  o 

0  O  0 

W*  «f* 

0 

o  o 

(M  O  •“ 

•  • 

•  • 

• 

fM 

0  0 

•A 

^  •k 

0  0 

0  0 

X 

9 

0  ^ 

•«  0 

M  O 

0  0  9  «l 

0  9  0 

0 

0 

9  0  0 

0  O 

« 

O 

0^00 

<^0  0 

9 

o 

0  0^0 

0  0  0 

9  O 

0  0  «  0 

0  «  W 

0  0 

9 

«  0  0 

O  0 

3  »  • 

0  O  « 

o  o 

« 

O  0  0  0 

9  0  0 

3  O 

w 

00  o  e 

o  o  o 

w 

0  0  r> 

0  fS 

Ik 

O  •!  O 

«  o 

0  e 

e 

O  X  0 

o  0 

0 

e  «  o 

oo  o 

9  O 

o 

0  0  o 

0  O 

0 

0 

9  9  • 

9  • 

•  e 

m 

00  0  9 

00  9 

or 

9 

O  >  0  3 

>0  3 

»  3 

3 

0  0  0  9 

0  0  9 

O  9 

9 

’O 

0) 

•o 

3 

w 

c 

o 

o 


O  Kt  fM  in  o 


rs»  iM  o  O 


'■t  o  ^ 


^  O  O 


L9  m  s9  ^  ^ 


'<#'#00 


<►  ra 

o-  r^- 

«s>  ^ 


»  O  «n  o- 


^  ^  <c 


«n  ir 


«  C  K  Ifti 

r  9  9  (»  • 

^rc^taJ  zoKir 


•N  ^ 


•n  m  O  rta 


^  fu 


«-»  ff>  «>  OD 


wo  .1  o 

« 

K  r  »-  c 

Z  Ul  3  0  3 

r  •-  *  r  » 

M  til 
O  T 


^  O 

« 

K 

O  3 


I/I  *>4  . 


w  o  ^  o 

A  « 

o  ^  z  ^  c 

z  U*  3  00 

Hi  z  z  »>  z 


lb.  ^  «  o  z 


O  A.  I 

Z  4 

o  uj  : 
w  ^  • 
u*  o 
tr  I 
o  t 
o  ^  : 


w  o 

*/*  z 

lii  I/I 
A  Z 


«  li-  «  o  c 


O  W 

tr 

«  o 


•  >  » 

1  »«  a 

o  l/>  I 


I  H  «  ] 

»  W  3  t 

>  O  Z  Z  V>  . 

Z  O  w  < 

»  «  z  w  : 

A  H-  Z 

r  •  ao  o  «  » 

^  Ki  lb  b 

b  M.  (  0  3 

/  oT  O  I 


»  W  s  Z  I/I  3 


I-  •  «r-  O 
Z  lA  VI  M 
O  III  I 
A  3  «#  U. 


<  O  W  I/I  W 


W  Ul 

O  VI 

Z  3 


u.  Z  <  I/I  3 


’  Z  O  _l  w 

III  b-  b*  3  Ul 

■  «  t  w  z 

z  «i  n  «  J 


Cl  b'  Hi  M  lb 


III  C* 

r 

«  o 


^  w  O  (/>  w 


z  z  o  o 


III  W  b>  b-  z  Z  Z 


;  o  z  I/I  > 

Z  O  Z  III 

r  VI  >  H 
I  z  e  H  z  ^ 


Z  O  III  o 
M  r  b* 

o  z  -• 

UJ  III  o 
I/I  X  V 


19  <0 
z  c 
*-  o 


Z  19 

z 

z  z 


W  O  H  b> 


Z  VI  VI 
i-  Z  M  X 
O)  w 


H  W  19  VI  19  Z 


»«UI|il^Z^lil  «i»ZX 
>»>Zi/ioH-iAaoo 
tzzuizzzMKiau* 
•  wz«zu  laiA 
>ZMZcr  Mozzw 
>bi03Wui00  zx 
•  Z  X  Z  Hi 


^  M  Q  UJ  I 

Z  C  XI 
O  X  m 
r  3  M  ui  < 


w  o 
Z  ui 

bl  A 
3 
b  W 
^  W 

z  z 


*•  H  O  1^  I 
VI  Z  Z 
^  UI  III  VI  I 

I  V-  z  c  II 


^  W  W  A  UI  . 


Zb44^AVI^>^w< 


:  ^  w  b«  o  I 

•  Ui  3  z  Ml  : 
.  19  W  V  K  I 


o  VI  UI 


G60 


JZ 

o 

CO 

pa 

> 

o 

1n4 

O 

S 

u 

« 

ja 

o 


O  I*- 


««>  «>  fw  ^ 


c»  <v 


G  tA  Jl 
01  < 
^  O  w 


9t  Ml  u> 
o  91  m 
r  F 
M.  ?  D 
tt  V  F 
3 
M 


Ml  X  »> 
K  19  < 

M  M 

M«  W  > 


O  W 
O  Uf  Z 

ui  v*  o 


o  o  < 

O  M  »< 
**  PC  > 
S'  Ml  Ul 

M  a 


z  s  < 

o  A  ( 


Ul  tt 
;  «> « 
>  m  3 
.  o  *a 


^  >  a 


I  A  w 

•  r  z 

C  3  Ml 

>  z  a. 


«  K 

«o  a 

Al  O 


HI  ^ 
>«  Ao 
fM  Al 


<M  a  «A  A 


ro  lA 


^  Kt  <0 


lA  *A  fM  fA 


«►  «  •>  -c 


•  ••«#  ••••••• 

^  h.AIA«wr 


Orwfw(»>  O^tAf^AIMVAa^^lA 

•  ••^  •••••••■• 

'SlAIAAi  «M<Ov>Al<OAaiM»AA 

^  fM  fM  •-  <9 


o«oo<9  «<#no^oAi«9aAi 

•••a  ••»••»••• 

a  lA  «•  Ai 


a  Ml  lA  lA 


A1  O 
•9  A> 
Al  Al 


«  A 
«A  <0 
Ad  Al 


9  'd 
•A  A 
Al  A* 


lA  9 
9  a 
Al  Ai 


Al  9 
lA  a 
Al  Al 


a  «o 

•A  ¥^ 
Al  Al 


O  O 
9*  9 
Al  A* 


K*  a 
9«  9 
Al  Al 


IV  ^ 
lA  Al 
Al  Al 


Al  M> 
A  *A 
Al  Al 


O  «  lA  a  ^  9  o  ^  lA  O  »A  »A  O' 

•  ••A  ••••••••• 

AIIA9Ad  ^lA  M>aOAllAK 


0«-«>0  9IAAOaiA>OAdO 

•••A  ••••••••• 

A  »A  fA  A  A 


00  9  lA  A  9  lA 


O  A  O  A 

•  •  •A 

a>  9*  lA  A 


O  A  O  O 

•  •  •  A 

•A  »A  9  A 


9  9  9  lA  O  9  I 


OAOiaOO^OA 
•  •••••••» 

A  A  ^  A  •-  O 


0^«»0  OIAOA>A'9'aAO 

•••A  ••••••••• 

A99A  »AAA9tA^»A»A 


0«00  IDCnO^AAO^AA 

•••^  *•*♦••••• 
•0IA9A  K  9*0^  •••» 


O  9  Z  O 

•  •  *  9 

A  9  9  A 


Oo  o  o 

•  •  •  9 

O  9  A 


O  »A  W'  -O 

•  •  •  A 

9  9  A 


o  «  a>  «i 

•  •  •  9 
A  9  VA  A 


9IA9^<0m>C>V>0 
9  «•  S'  A  lA  »  Al 


(*>99<»tAAA'4i<A 
»A  M'  A  lA  *A  «  © 


^M-*AA09r>Af 
fA-C^A  AOIA* 


A  A  O  9  A  « 
»A  >©  ^  - 


9*  O 

o  z  « 

Ml  M  O  A 
OX  *- 
tt  a.  z  A  Ml 

o  r  o  9  w 
V*  Ml  ^  >  z 

1  Ml  a  z  III 


•  z  _i 
»  o 

>  M  O 


>  z  a*  Ml  o  w 

( a  i> 
»  z  a  AO 


MIA»«Z  AAAAAAAAAV* 
M»MZ9«Z«Z«*339M»Z3 
zmi  aMiMioo«oooMi09 

oz  •zawzzwiwivtMizzM 


X  Ml  «A 

i«  a  a 

•4  O 


>3  a  A 


019  9  z  a 

'  >  ►-  3  Ml 

9  «A  z  X 


Ml  19  « 
a  >  I 
a  9  I 


G61 


IVG.  NET  CURRENT  (2X3)  .01  .06  .01  -.09  -.10  -.12  -.  22  -.  02  .  16  .19  .12  .01  .00 

NU'^BER  OF  OSSERVRT  IONS  U4  116  13!  13!  166  167  1  51  163  166  1  37  151  153  1707 


^  ^ 

O  •  '* 


>  -O  IT*  ^ 

<►  m  rj  fw 

O  ^  *0 


lA  ^  ^>  <N«iO 
»-  I 


>  >0  ^  o 

O 

z  fO  N 


^  v«  P>  ^  t/*0 

fu  trt  ^  ^ 

^1  ^ 


o  o 

•  Ki 
K\  fNJ 


^  0-0  4/%  'M 


1^  ^  fM  «n 
•  ■« 
K>  A* 


1/1  ♦-  m  «c 

•  fli 
»>■  Ai 


.  #A  »  •« 

^  A. 
^  I 


<.  o  o  o 

■.,»  1A  ^  KV 


O'#  Ai  aA  A« 
»A  '#  «#  a  »•  «A 
I  ^  « 


m  •«#  'O  »A  ^ 

A»  *»  Al  <►  «»  1A 

t  ^  i 


^  «t  ■«  03 

^  »A  K>  on 

I  ^  • 


f..  **1  A-  4M 

I  *r.  K1  #* 

I 


»A  ^  lA  •<> 

Aj  ^  r»  ^ 

^  I 


«#  >  O  «  lA 

M  t€  9  ^  ^ 

Z  ^  O  «C  Ui  OD 

O  «  ^  ^  U' 

*>*  «9  u.  ^  «  A  r 

>>  u>  X  ^  tt*  ^ 

w  Z  19  O  O  ^ 

uj  O  O  M  O 

(A  •  BC  U/  <.J  >  > 


^  >  lA  A  O 

AO  UIOK^^ZA.  i9 

uj  >  ac  9  «  (/»  Z 

o  o  X  z  M 

TWJ^A«C  «A 
CKA  (AAZOA  9 

w  o  19  w'  O  trv  ^ 

«A  a.  z  X  X  I  ^ 

ui  v>  O  Z  ^  ^  X 

A  Z  -(  X  Z  A- 

w  <  X  O  Z  U>  V* 

or  «  »-  «  O  Z 

•A  ^  Z  iw  I'*  >«> 

A  O  A*  A  Z 

OU*  •iTtttfM  *» 

XX  Z  O  3  *9 

K  a.  lu  w  r*  z 

w  «A  X  tt/  ^  O 

Z  tu  ^  m;  ^  « 

»>  UJ  3  O  « 

o  <  X  ^  ^  oK 

^OlfcZtt»  tt 

►.  o  *..  >.  o 

«.>  Z  V*  iw  lA 

•  ^  o  ^  ^  c^  %t»  I 

«A«  ae«c«ttix  •# 

AO  A  or  ^  K 


B  Ui  >  ^ 
O  Z  «  •-• 


«w  (S  lA  ^  3  O  lA 

O  33  aZZV>^  I 
o  z  o  w  o  *f 
o  o  «  Z  iw  > 

z  z  *r  A  ^  «  • 

^  M^VOIO  «0«1- 

»-  zv»»r 

C>XZ<-i.ik.|  oacooi 
oi9U*^w>'#Aa>3Z3'# 
».«>X^  U>A^^^ 

cA»>aci*z^i^ 

z  19«A|UZ1(0  «»Z 

ru»u»  oxo->oi*»w  c 

>xzu> 

lutH-orS  *-oot  -J^- 

->  lAH-TO 

«oo  «>-o<zu*z*-2 

0WU»3OZC 
9  ufZKu>  w^roa 

JZZ3roZ««  >o  2 
C  b»  u'  .i  Z  O  O'  w  w»  tu  C 
^irZOZtA  ••«>^«AZ 
ttU>>OZAa-<-J 

zxa-  u 

9oo^^*ao**^ 
c  z«o»><*>«zzxz« 

riA  oo  m  oooi'in 
*><wKZ^U4  ^VZZZ 
>^ZV*O^IA030  OZO 

««u«za«M*^o'aiz  3*' 
oaazo  ia«A  <a 
E»^KV  I’^A'tZOH’  c 
i4A3^a>AO  «Xa«>C 

zo  azxz  h-  X  m  3 

Hi  tf»ZX  ttii^O^aiAO 
ra^^UilUOIMZI^  ^Xutl 
3ia>zs  w 

oiAS^a  ««i 
O  wO*W^*^9V9Z»-'«l* 
ZZMUlZ<X«MZMtM3^ 
«-i«.9OVl^»^»-'aa,»0ci0 

M  z 

^  «A  M  A  •  • 


O  o  ^  O  ^  o 

»  ^  ^  ^ 

>  ►-  r  •-  r  ►-  z 

;  «w  3  0  3  0  3 

.  Z  z  *-  Z  I-  z 


» o  ^  o  «#o 


‘  O  to  Hi 

K  Z  IM  Z 


G62 


TIONS  Of  W*Vc  HE13HT,  ilBTM  OF  SU1F  ZONE/  LONCSHORE  CUNKEMT/  AND  DISTANCE  TO  DTE  PATCH  FNOH 
SHOAELINE  AND  FOLLOWING  THE  SANE  PAOCEDUNE  AS  FIETHOD  1.  NOTE;  PECENT  FINDINGS  INDICATE  A 
FAICTION  FACTCA  OF  ,006  SHOULD  T£  USED  IN  EGUATION  A-5Z. 


